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PREFACE. 



•«o*< 



jrN mental culture, no less than in manual labor, it is 
desirable to have instruments especially adapted to 
the work to be performed. Of late it has become very 
evident that there are numerous learners, of limited 
opportunities, who require an easy, comprehensive course 
of arithmetic. Such, having no time to master the 
several books of a consecutive series, however excellent, 
demand, in a single book, the more important principles 
of the science, combined with the more useful appli- 
cations to ordinary business computations. 

In most Graded Schools, also, there may be found a 
class of pupils who might advantageously use a brief 
elementary course, uniting mental and written exer- 
cises, before passing to any more elaborate treatise. 
Experience has demonstrated that beginners are best 
initiated into any branch by means of repeated simple 
illustrations and numerous cas}'' examples. 

These conditions have been carefully kept in view, 
during the preparation of this work, and no labor has 
been spared to embody such improved methods of put- 
ting things, sanctioned by the best educators, as may 
not heretofore have found a place in any text-book. 



IT PRBFACB. 

The work is analytic and inductive. Mental and 
written exercises have been combined, with the same 
forms of analysis applied to both. By this plan, not 
only a volume, of separate mental arithmetic is ren- 
dered superfluous, but valuable time is saved, and the 
pupil's progress promoted by An order at once natural 
and scientific. The number of topics treated is neces- 
sarily limited, yet will be found sufficient in range to 
prepare for common business. 

The great favor with which the Elementary Arithmetic 
has been everywhere received, has induced the editor 
to take advantage of the necessity of the renewal of 
the electrotype plates, to make it still more attractive 
and useful. 

The typography of the book has been improved, and 
beautiful pictorial illustrations, from original designs by 
Herrick, have been introduced. 

Bank Discount, and United States Bonds, and the Met- 
ric System have been included among the topics treated ; 
Dictation Exercises, and Test Examples have been ap- 
pended for the convenience of the teachers ; and the num- 
ber of exercises and examples generally have been 
increased, so that the work is now very complete for the 
classes for whose use it is designed. 

KniosToif, Mass., May» 1878. 
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NEW 

Elementary Arithmetic. 




NUMBEES. 

A tTnit bt a single thing of any kind, or 
One unit nnd oiio unit arc two units, or 
Two units and one unit are llii-ec units, or 
Three units mid one unit nrc font- units, or 
Four units and one unit are flvc units, or 
Five units nnd ono unit nre six units, or 
Six units and ono unit arc seven units, or 
Seven units and one unit are eight units, or 
'Kigtit units nnd one unit arc nine nnils, or 



WliatisnUnit? Wlmtnreonoi 
Three and one? Four and one? 
Seven and one? Eigbt anil one? 



two. 
throo. 
four. 



seven. 
eight, 
nine. 



8 NVMXBRS. 

10* Quantity is anything that can be measured, or 
computed. Thus, 

Distance is quantity, since it can be measured, so as to 
be named miles, rods, etc. 

11/ Numbers express how many units there are in 
^T^y given quantity. Numbers are, therefore, one or 
more units. Thus, 

One, two, three, four, five, six, etc., are numbers. 

12. Iiike Numbers are such as express the same kind 
of quantity. Thus 

Five dollars and seven dollars are like numbers. 

13* An Operation, or Process, is the work done with 
numbers. 

14. A Rule is the direction for performing an opera- 
tion, or process. 

A Principle is a general truth. 

15. Arithmetic treats of numbers, and is the art of 
reckoning by them. 

FIGURES. 

16*^ Figures are certain marks, or characters, used to 
express numbers. 

Ten difi*erent figures are used in expressing numbers. 

KameSf or Figures Figures Names j or Figures Figures 

vcUue denoted, as printed, as written. value denoted, asprinted. as written. 



Cipher, 








Five, 


5 


5 


One, 


1 


1 


Six, 


6 


6 


Two, 


2 


2 


Seven, 


7 


7 


Three, 


3 


3 


Eight, 


8 


8 


Four, 


4 


4 


Nine, 


9 


9 



What is Quantity? Why is distance quantity? What do Num- 
bers express ? Mention some numbers. What are Like Numbers? 
What is an Operation? ABule? Arithmetic? What are Figures? 



NUMBBRS. 9 

17. The figures 1, 2, 3, 4, 5, 6, 7, 8, 9, are called 
Significant Figures, pr Numerals, becaase each signifies^ 
or stands for, as many units as its name denotes. 

IS* The figure 0, or cipher, is sometimes called Zero, 
or Nanght, because, when used alone, it stands for no num- 
ber. Thus, 

dollars means no dollars. 

JBXEJtCISBa, 

Write the following figures and name each of them : — 



(1) 


(2) 


(3) 


(*) 


(5) 


(«) 


1 


8 





7 


2 


9 


2 


9 


1 


2 


1 


7 


S 


6 


4 


8 


3 


8 


4 


S 


6 


8 


4 


6 


6 


S 


9 


6 


9 





7 


4 


3 


4 


7 


5 





6 


S 


1 


e 


4 



Write in figures arranged in columns : — 

7. One, three, four, two, seven, five, six, eight, 

8. Four, one, five, nine, eight, two, six. 

9. Five, nine, two, eight, six, four, three, seven. 

10. Six, cipher, three, seven, two, five, one, four. 

11. Seven, nine, three, zero, two. 

12. Nine, one, zero, five, seven, eight, four. 

Which figures are called Significant Figiuret? Why? Which iff 
sailed Zero or Naught ? Why ? 



10 



NUMBBBS. 



UNITS, TENS. 

19. Nine units and one unit are 
One ten and one unit are 

One ten and two units are 
One ten and three units are 
One ten and four units are 
One ten and five units are 
One ten and six units are 
One ten and seven units are 
One ten and eight units are 
One ten and nine units are 
Thus, " teen " means " and ten." 

20. Two tens are 
Three tens are 
Four tens are 
Five tens arc 

Six tens are 
Seven tens arc 
Eight tens are 



ten. 
eleven. 

twelve, 
thirteen. 

fourteen. 

fifteen. 

sixteen. 

seventeen. 

eighteen. 

nineteen. 

twenty. 

thirty. 

forty. 

fifty. 

sixty. 

seventy. 

eighty. 

ninety. 



Nine tens are 

Thus, " ty " means " tens." 

21. Exact Tens, as ten, twenty, thirty, etc., are ex- 
pressed by combining 1, 2,3, etc., denoting tlic number 
of tens, with ; and the number between exact tens, by 
combining 1, 2, 3, etc., with a significant figure. 

What is nn exercise? Ans, A lesson for prncticc. "What arc 
nine and ono called? What are ten and one called? Ten and 
two? Ten and three? Ten and four? Ten and five? Ten and 
six? Ten and seven? Ten and eight? Ten and nine? What is 
the meaning of * ' teen " ? What arc two tens called ? Three tens ? 
Four tens? Pive tens? Six tens? Seven tens? Eight tens? 
Nine tens? What is the meaning of ** ty "? How are exact tens 
expressed? Uow are the numbers between exact tens expressed? 



NITMBEBS. 



11 



22. Numbers expressed by two figures are nmtten, — 



Ten, 


10 


Thirty-one, 


31 


Fifty-two, 


52 


Eleven, 


11 


Thirty-two, 


32 


Fifty-three, 


63 


Twelve, 


12 


Thirty-three, 


33 


Fifty-foar, 


54 


Thirteen, 


13 


Thirty-four, 


34 


Fifty-five, 


55 


Fourteen, 


14 


Thirty-five, 


35 


Fifty-six, 


56 


Fifteen, 


15 


Thirty-six, 


36 


Fifty-seven, 


57 


Sixteen, 


16 


Thirty-seven, 


37 


Fifty-eight, 


68 


Seventeen, 


17 


Thirty-eight, 


38 


Fifty-nine, 


59 


Eighteen, 


18 


Thirty-nine, 


39 


Sixty, 


60 


Nineteen, 


19 


Forty, 


40 


Sixty-one, 


61 


Twenty, 


20 


Forty-one, 


41 


Sixty-two, 


62 


Twenty-one, 


21 


Forty-two, 


42 


Sixty-three, 


63 


Twentj'-two, 


22 


Forty-three, 


43 


Sixty-four, 


64 


Twenty-three, 


23 


Forty-four, 


44 


Sixty-five, 


65 


Twenty-four, 


24 


Forty-five, 


45 


Sixty-six, 


66 


Twenty-five, 


25 


Forty-six, 


40 


Sixty-seven, 


67 


Twenty-six, 


26 


Fort^'-scven, 


47 


Sixtj--cight, 


68 


Twenty-seven 


,27 


Fortj'-eight, 


48 


Sixty-nine, 


69 


Twenty-eight, 


23 


Fortv-nine, 


49 


Scvent3', 


70 


Twenty-nine 


29 


Fifty, 


50 


Eighty, 


80 


Thirty, 


30 


Fifty-one, 


51 


Ninety, 


90 



With what figures is thirty-two writteu? Yon-j-^^^^xw^ YK^-^I 
Sixty-three? 



12 KUHBBRS. 



JSXJEBCI8E8* 



Write the following figures, and read them ; — 



(1) 


(2) 


(3) 


(4) 


(5) 


10 


15 


11 


19 


91 


12 


23 


26 


55 


83 


14 


24 


28 


36 


75 


15 


25 


27 


57 


96 


17 


29 


22 


38 


98 


18 


30 


31 


50 


44 


20 


41 


22 


61 


89 


13 


39 


33 


65 


78 



21 40 34 70 99 

Write in figures arranged in columns : — 

6. Ten, sixteen, fifty-two, eighty-eight, nineteen, sev- 
enty-three, ninety-seven, thirty-seven. 

7. Thirteen, seventeen, forty-five, sixty-two, twenty- 
seven, forty-two, seventy-one, eighty, 

8. Twenty-six, sixty-two, eighteen, eighty-one, sev- 
enty-nine, ninety-seven, fifty, five. 

9. Nine, ninety, ninety-nine, thirty-five, fifty-three, 
eighty-two, seventy-two, twenty-two. 

10. Thirty-three, forty, fifty-five, sixty-two, eighty- 
eight, nineteen, ninety-one. 

What is the largest number that can be expressed by one figure 7 
By two figures ? With what figures do you write eighty ? Fifty- 
fiv«? 



NUMBBRfi. 1^ 

UNITS, TENS, HUNDREDS. 

23. When a number is expressed by two or more 
figures, written together sidie by side, the Value denoted 
b)'- a significant figure is according to the order in which 
it is written. Thus, 

In 25, the 5, which is in the fir^ order from the right, 
expresses 5 ones^ or five; and the 2, which is in the 
second order ^ expresses 2 ten«, or twenty. 

24« Primary Units, or those from which are formed 
units of the higher orders, are expressed by a figure stand- 
ing alone, or in the first order at the left of a dot (.), 
known as the Decimal Point. Thus, 

By taking together ten units of the first order, and con- 
sidering the group as a single thing, is formed a unit of 
the second order, called One Ten. 

The decimal point, when not written, is understood. 

5, or 5., expresses five. 

25. Ten tens are called One Hundred, which forms a 
unit of the third order, and is written 100 

Exact hundreds are, therefore, expressed by writing the 
figure denoting their number in the third order, with two 
ciphers at the right. Thus, we write, 



Two hundred, 200 

Three hundred, 300 

Four hundred, 400 

Fiv« hundred, 500 



Six hundred, 600 

Seven hundred, 700 ! 

Eight hundred, 800 * 

Nine hundred, 900 



According to what is the value expressed by a figure written side 
by side with others ? What is the value of the 6 in 25 ? Of the 2 ? 
What are the units expressed by a figure standing alone called ? 
Why so called? What are ten tens called? One hundred is a 
unit of what order? How are exact hundreds expressed? In 
writing a number, where do we place the figure denoting hundreds 7 

2 



14 KUHBSBS. 

26. In Writing a Number expressing units, tens, and 
hundreds, we place the figure denoting the hundreds in 
the thirds the figure denoting the tens in the second^ and 
the figure denoting the units in the first order ^ at the left 
of the decimal point. Thus, 

Two hundred sixtj'^-three, or 2 hundreds, 6 tens, and 3 
units, is written 263. 

Five hundred seven, or 5 hundreds, tens, and 7 units, 
is written 607. 

exehcises. 

Write in figures arranged in cohirans : — 

1 . The numbers between one hundred and one hundred 
ten. 

2. The numbers between one hundred nine and one 
hundred nineteen. 

3. The numbers between one hundred ninety and two 
hundred. 

4. Three hundred ; three hundred three ; three hundred 
thirty ; three hundred thirtj^-threc. 

5. Five hundred nine ; nine hundred five ; five hundred 
ninety ; nine hundred fifty-nine. 

6. Seven hundred seventy-seven ; two hundred twenty- 
two ; eight hundred eighty-eight ; six hundred six. 

7. Two hundred two ; five hundred ninety-nine ; four 
hundred seventy-one ; nine hundred ninety-nine. 

8. Six hundred one ; eight hundred thirt^^-three ; four 
hundred fortj'-four. 



Beview. — What is a Unit? (1.) What is Quantity? (10.) 
Number? (11 ) Arithmetic? (15.) Figures? (IG.) What is 
the meaning of " teen " ? (19.) Of^ty"? (20.) 



NUMBERS. 16 

Write tlie Ibllowing ftgures, and reiid them : «-* 

(8) (9) (10) (11) (12) 

112 71S 443 101 100 

344 341 313 307 7S6 

lOe S60 707 636 053 ) 

780 818 000 663 4O6 

920 292 601 919 999 

THOUSANDS. 

27* Ton hunclrods nro One Thousandi which Ibrms a 
unit of tho/oH)t/t ordor, and is written 1000 

SxaotThousands nro, thcroforo, oxprossod by writing 
tho flgnro denoting tiioir number in tlio fourth ordor, with 
three cipliors at tlio rlglit. Thus, wo write, 



Two thousand, 


2000 


Six thousand, 


6000 


Three thousaiul, 


8000 


Seven thousand, 


7000 


Four thousand, 


4000 


Eight tl^ousand, 


8000 


Five thousand, 


5000 


Nino thousand, 


0000 



28* Ton tliousands are Ono Ton-thousand, which 
forms a unit of i\\ii fifth order, and is written 10,000 ; 

Also, two ten-thousands, or twenty tliousaud, 20,000 ; 

Tlirce ten-tiiousands, or thirty tiiousaud, 80,000 : 

and so on. 

29« Ten tcn-tliousands ore Ono Hundrod-thousand, 
whicli forms a unit of tlio dxth oixler, and is 
written 100,000 ; 

Also, two hundred tliousand, 200,000 ; 

Tlux^o hundred thousand, 800,000 ; 

and so on. 

What nro ten hundrodi cnllcil? AVhnt unit does one thousand 
fbrm? Ilo>y nro oxnct thoustuiUtt written? Whnt nro ton thou* 
i»And8 cnlled? What unit do ten tUou%«A\d% twm'^ ^t^<;^>swv\x^\ 
fthouMiid/ormf A unit of whntotdtttt v ^ 



16 KUMBERS. 

30« The first six orders of units, beginning with the 
primary units, are named: units, tenSj hundreds^ thou- 
sands, temrtliousands^ hundred'-tJiousands, 

For convenience, in reading numbers expressed by fig- 
ures, places y or orders of figures^ are separated by a 
comma (,) into groups, of three figures each, called 
Periods. Each period takes its name from its right- 
hand order, and has units, tens and hundreds of that 
name. Thus we have, 

Second Period. First Period. 

THOUSANDS. UNITS. 



■V- 



o o 



-^ r ^ ^\ 



S ' I 111 



M IS I 13 » ^ lb 

3 6 , 5 7 4 

where the figures express 3 hundred-thousands ten-thou- 
sands 6 thousands 5 hundreds 7 tens 4 wiits^ or three hun- 
dred six thousand five hundred seventy-four. 

31. In general, in Writing a Number by figures, we 
write each order of figures expressing its orders of units, 
and note the absence of any order of units, by a cipher. 
Thus, 

Five thousand twenty, or 5 thousand hundreds 2 tens 
units, is written 5,020, 

One hundred- thousand forms a unit of what order? Give the 
names of the first six orders. How are figures separated for con- 
venience in reading ? From what order does each period take its 
name ? Name the first two periods. In general, how do we write 
jSffures ia expressing^ numberi? 



NUMBERS. 17 

• 

Fifty thousand two hundred two, or 5 ten-thousands 2 
hundreds 2 units, is written 50,202. 

Five hundred fifty-five thousand two hundred twenty- 
two, or 5 hundred-thousands 5 ten-thousands 5 thousands 
2 hundreds 2 tens 2 units, is written 555,222. 

BXBRCIBMB, 

Write in figures and read : — 

1. Six units of the fifth order, with seven units of the 
third order. 

Ans. 60,700 ; read, sixty thousand seven hundred. 

2. 3 hundred-thousands 4 ten-thousands 4 thousands. 
Ans. 344,000; read, three hundred forty-four thou- 
sand. 

3. Two units of the fourth order, with three units of 
the second order. 

4. Eight units of the fifth order, with three units of 
each of the lower orders. 

5. 9 units of the sixth order, with no units of the fifth 
order, and six units of each of the lower orders. 

6. 316 in the second period, in each order of the first 
period. 

7. 21 thousands 2 tens and 1 unit. 

8. 2 hundred-thousands 5 ten-thousands with five units 
of the third order. 

9. The greatest number that can be expressed by three 
figures. 

10. The greatest number that can be expressed by six 
figures* 



Kbview. — What are ten tens called? (26.) Ten hundreds? 
(27.) Ten thousands? (28.) Ten ten-thousands ? (29.) Name 
the first six orders. (80.) The first two p«riod«. QW.^ 

2* 



18 HOTATIOII. 



NOTATION. 

32.. Notation is the method of writing numbers. 

The method of expressing numbers by figures is called 
the Arabic, because it was used by the Arabs. 

33* The Periods are named from the right ; thus, 
Units, thousands^ millions^, billions , tnllions, etc. 
The Orders are named from the right ; thus, 
Units, tens, hundreds; thousands, ten-thousands, hun^ 
d red-thousands ; millions, tenrmUlions, hundred-^miUions ; 
BILLIONS, ten-billions, hundred-billions; trillions, ten- 
trillions, hundred-4rillionSy etc. Hence the following 

Tftble. 

fith Period. 4th Period. 3d Period. 2d Period. Ist Period. 

TRII.LION8. BILLIOS8. MILLIONS. THOUSANDS. U2VITS. 



Cm Vl «M «M ^ 

o o o o o 



3 5 I i I 

I I'l I M I 1 1 I 1 1 1 1 I 

{iliitdnEit^ mE4& nE40 ME4t> 

5 6 2, 7 9 3, 15 4, 2 5, 6 3 8. 

where the figures express Jive hundred sixty-two trillion, 
aeven hundred ninety-three billion, one hundred fifty-four 
million, two hundred five thousand, six hundred and 
thirty-eight. 

What is Notation ? What is the method of expressing numbers 
by figures called? Why so called? Kame the Periods from the 
nght. Name the Orders. State the Orders in the table. 



NOTATION. 19 

The periods above Tiollions, in their order, are Quai>- 
RiLLiONS, QuiNTiijJONS, Sextuxions, Seftillions, etc. 



PRINCIPLES OE NOTATION. 

34« 1* Ten units of any order are always equal to one 
of the next higher. 

For ten units are one ten, ten tens are one hundred, ten 
hundreds are one thousand, and so on. Hence, 

2. Each removal of a figure an order towards tJte left 
makes the value expressed ten-fold. 

For the value of the units expressed by a figure is deter- 
mined by the order occupied by the figure. 

WMITTJSy JBXBSCISMB. 

35* !• Write in figures, seven million six hundred 
ninety-three thousand two hundred four. 

Writing the 7 millions as the only order of the third period, 
693 thousands as the orders of the second period, and 204 as the 
orders of the fir$t period, we have 7,693,204. Hence, the follow- 
ing 

Rule. — Beginning ivith the highest period to be ejo- 
pressed^ write the figures belonging to each period^ 
in their orders, and observe to marh the omission of 
any order of units with a cipher. 

What periods are above Trillions? How many units of anj 
order are always equal to one of the next higher? How is the 
value expressed increased by each removal of a figure toward the 
left? Recite the Kale for Notation. 



20 NOTATION. 

Write in figures the following numbers : — 

2. Seven hundred seventy. 

3. One thousand eight hundred eighty-five. 

4. Three thousand five hundred fifty-three. 

5. Eleven thousand one. 

6. Eleven hundred eleven. 

7. Seventy-three thousand five hundred ninety-two. 

8. Eighty-four thousand nine hundred nine. 

9. Two hundred thirty thousand five hundred six. 

10. Forty-one thousand nineteen. 

11. Nine thousand nine hundred seven. 

12. Eighty-nine thousand ninety-seven. 

13. Twenty-one thousand one hundred twenty-one. 

14. Three hundred thousand six. 

15. Fifteen thousand one hundred fifteen. 

IG. Seventy-nine thousand nine hundred seven. 

17. Sixty-seven thousand three hundred six. 

18. Six hundred thirty-five thousand four hundred 
thirty-eight. 

19. Forty-two thousand four hundred forty-four. 

20. Ninety-eight thousand six hundred nine. 

21. Nineteen thousand three hundred fifty-one. 

22. One hundred thousand forty-seven. 

23. One million ten thousand ten. 

24. Sixty-one million sixteen thousand six hundred 
five. 

25. Eight hundred twelve thousand three hundred 
forty-seven. 

What is an Example? Ans, A question, or something to b^ 
done, under a rule. 
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26. Twelve million twenty thousand three hundred one. 

27. Seven million nine hundred twenty-three thousand 
four hundred six. 

28. Three billion one hundred eleven million two hun- 
dred twenty thousand two. 

29. Five hundred eighty-one million thirty-six thou* 
sand twenty-nine. 

30. One trillion one million one thousand ninety-one. 

31. Twenty-nine million fifty thousand one hundred 

fifty. 

32. One hundred million one hundred thousand one 
hundred one. 

33. Six hundred thirty-one million one hundred twenty- 
four thousand sixty-six. 

34. Five trillion five thousand five. 

35. Two hundred ninety trillion six hundred thirty 
billion four hundred two million four hundred seventy- 
nine thousand eight hundred fifteen. 



NUMEBATION. 

36* Numeration is the method of reading numbers. 

WBITTJEN JEXJEItCISMS, 

57. Let it be required to read 7693254. 

Pointing off the given figures into periods, from the right, we 
have 7,693,254. 



Review. — What is an Operation ? (13.) What is a Rule ? (14.) 
What is the cipher sometimes called? (18.) What do ciphers 
written with other figures denote, as in 108, 240, etc. ? Ans, Va- 
cant orders, or such aa have an omisaioii oixmSXA. 
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NUMSRATIOlf. 



Tho third period is 7 millions, the second period is 693 tJiou- 
sands, the first period is 254 units ; therefore, the whiolc reads, 
seven million six hundred ninetj-three thousand two hundred 
fifty-four. Hence, the following 



^v\q.^ Beginning at the units' order, point off the 
given expression into as many periods as possible, of 
three figures each. 

Then, begin at the left and read each period, giv- 
ing after each, excepting the last, the name of the 
period. 

Point off and read the following : — 



2. 


932 


11. 


9907 


20. 


8992' 


3. 


1865 


12. 


73421 


21. 


17700 


4. 


7060 


13. 


1306781 


22. 


100047 


5. 


11001 


14. 


300006 


23. 


13412 


6. 


1199 


15. 


21034 


24. 


712345 


7. 


73592 


16. 


71290 


25. 


814347 


8. 


170643 


17. 


635438 


26. 


91628 


9. 


230506 


18. 


2923406 


27. 


12020301 


10. 


81031 


19. 


22443 


28. 


16312041. 


29. 


6^ 


^1245687 


32. 


78900672164 


30. 


1230( 


)0000000 


33. 


130132456987 


31. 


4445^ 


)5333777 


34. 


29630402479815 




35. 


100006P05 


►70080000 


6000 





What is Numeration ? At which hand do you begin to point off 
numbers ? At which to read ? Kecite the Eulc. Why is the name 
of tlie units' period not given in reading figures ? Ans, Because 
the name is understood. • . . . 




ABDITIOH. 



3S* !• If James has i books and John 2, hoir many 
books have both of them? 

2. Foiir trees and 3 trees are how many trees? How 
many are 4 and 3 ? 

3. If a house has 5 windows in the front, and in the 
side 6, how many windows has it both in the front and in 
the side? 

How many are 5 and 6 ? 

39. Addition is the process of finding a number equal 
to two or more given numbers of the same kind. 

The Sum is the number which is equal to the numbers 
, added. Thns, 

The sum of two cents and 3 cents is 5 cents. 

40. A S^D is a mark used to shorten an expression, 
or to indicate a process. 

What il Addition ? Tho Sum or Amount? Wliat is a Solution ? 
j4iu. The answering of o question, or giting in order the steps 
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ADDITION. 



The Sig^i of Addition is an erect cross, -{- , and is 
called pZus. Thus, 

3 -{- 2, which is read three plus two, denotes that S and 
2 are to be added. 

The Sign of Equality is two short parallel horizontal 
lines, and is read equah^ or equal to. Thus, 

3 -f- 2 = 5, is read, three plus two are equal to five. 

Addition Tables. 



1 and 


2 and 


Sand 


^and 


6 and 


1 are 2 


1 are 8 


1 are 4 


1 are 5 


1 are 6 


2 « 8 


2 " 4 


2 »* 5 


2 " G 


2 " 7 


8 " 4 


8 " 5 


3 " 6 


3 " 7 


3 " 8 


4 «* 6 


4 " 6 


4 " 7 


4 " 8 


4 *• 9 


6 " 6 


6 " 7 


6 *« 8 


6 " 9 


6 " 10 


6 *» 7 


6 " 8 


6 " 9 


6 " 10 


6 " 11 


7 " 8 


7 *♦ 9 


7 " 10 


7 " 11 


7 " 12 


8 " 9 


8 *' 10 


8 " 11 


8 " 12 


8 '* 13 


9 " 10 


9 ** 11 


9 " 12 


9 " 13 


9 " 14 


10 " 11 


10 " 12 


10 " 13 


10 " 14 


10 " 15 


6 and 


7 and 


Sand 


8 and 


10 and 


1 are 7 


1 are 8 


1 are 9 


1 are 10 


1 are 11 


2 ♦* 8 


2 " 9 


2 «* 10 


2 " 11 


- 2 « 12 


3 " 9 


3 " 10 


3 " 11 


3 " 12 


3 " 13 


4 " 10 


4 ** 11 


4 " 12 


4 " 13 


4 " 14 


6 " 11 


5 " 12 


6 " 13 


5 " 14 


5 " 15 


6 " 12 


G " 13 


6 " 14 


6 '* 16 


6 «* 16 


7 " 13 


7 " 14 


7 *'• 15 


7 " IC 


7 ** 17 


8 " 14 


8 " 16 


8 ** IC 


8 - 17 


8 " 18 


9 " 15 


9 *» IG 


9 " 17 


9 " 18 


9 " 19 


10 " 16 


10 " 17 


10 " 18 


10 « 19 


10 " 20 



Recite the column 1 and 1. 2 and 1. 3 and 1. 4 and 1. 5 and 
I. 6 and 1. 7 and 1. 8andl. 9 and 1. 10 and 1. What it a 
Bign ? What is the Sign of Addition ? Of £;qiLalit7 ? 



ADDITION. 
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BXSnCIBXSB ON TMJB TJLBLMB. 



1. 2 and 4 are 

2. 5 and 1 arc 
S. 4 and 3 are 

4. 3 and 7 are 

5. 8 and 2 are 

6. 6 and 5 are 

7. 9 and 6 are 

8. 3 and 8 are 

17. 2 + 6 are 

18. 7 + 7 are 

19. 3+3 are 

20. 5 + 9 are 

21. 6+7 are 

22. 8 + 1 are 

23. 4+4 are 



how many? 
how many? 
how many? 
how many ? 
how many ? 
how many ? 
how many ? 
how many ? 



how 
how 
how 
how 
how 
how 
how 



many? 
many? 
many? 
many? 
many? 
many? 
many? 



31. 3+ 9 

32. 4+ 5 

33. 10+ 3 

34. 5+5 

35. 8 + 10 

36. 7 + 10 



how many? 

:how many? 

how many? 

:how many? 

how many? 

:how many? 



9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 



3 and 5 

7 and 4 
6 and 6 

8 and 5 

4 and 9 

9 and 2 

5 and 7 
8 and 8 



are how 
are how 
are how 
are how 
are how 
are how 
are how 
are how 



24. 
25. 
26. 
27. 
28. 
29. 
30. 



1 + 9 

5 + 2 

7 + 9 

6 + 3 
4 + 6 

8 + 6 

9 + 9 



are how 
are how 
are how 
are how 
are how 
are how 
are how 



37. 
38. 
39. 
40. 
41. 



7+ 1 
8+ 4 

1 + 10 
10+6 

9 + 10 



how 
how 
how 
how 
how 
42. 10 + 10 = how 



many? 
many? 
many? 
many? 
many? 
many? 
many? 
many ? 

many? 
many? 
many? 
many? 
many? 
many? 
many? 

many? 
many? 
many? 
many? 
many? 
many?. 



43. How many are 13 and 4? 23 and 4? 63 and 4? 
93 and 4? 15 and 6? 35 and 6? 6 and 55? 



Review. — What is Notation? (32.) Numeration? (36.) What 
is the Kule for writing numbers? (35.) For reading numbers? 
(87.) 

3 
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44. How many are 11 and 7? 21 and 7? 61 and 7? 
71 and 7? 12 and 3? 32 and 3? 83 and 3? 

45. How many are 16 and 2? 46 and 2? 46 and 5? 
66 and 5? 96 and 5? 17 and 3? 37 and 3? 

46. How many are 18 and 7? 28 and 7? 68 and 7? 
98 and 7? 14 and 7? 27 and 7? 

. 47. How many are 19 and 8? 29 and 8? 69 and 8? 
89 and 9? 10 and 9? 20 "and 9? 80 and 9? 

MJENTAIi JEXJEBCISHS, 

1. John has 4 apples, Arthur 3, and Henry 2 ; how 
many have they in all ? 

Solution. — They have the sum of 4 apples, 3 apples, and 2 
apples ; 4 and 8 are 7, and 2 are 9. Therefore, they have inaU 9 
apples. 

2. Paid for paper eight cents, and for pencils 6 ; how 
much was paid for the whole ? 

3. James caught 7 fishes, Ernest 5, and Albert 6 ; how 
many were caught by them all ? 

4. Gave 9 dollars for coal, and 11 dollars for wood; 
how many dollars were given for both ? 

5. If a writing-book costs 10 cents, a pen 5 cents, and 
a slate 9 cents, how much do they all cost? 

6. A clothier sold a hat for 5 dollars, a vest for 9, and 
a coat for as much as he sold both the hat and vest for ; 
for how much was the coat sold? 

7. Jane has 5 books at school, 7 at home, and has 
loaned 6 ; how many has she in all? 

8. In one pasture are 10 sheep, in another 7, and in a 
third 8 ; how many are there in all ? 

9. A farmer had 27 cows and bought 8 more; how 
many had he then? 

Ji£;risw, — Whatia the method of expressing tvumbeta by figures 
aaJIod? (32.) 
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10. In a garden are 30 peach-trees, 7 pear-trees, and 9 
apple-trees ; how many trees are there in the garden? 

11. How many are 33 and 29 ? 

Solution. — As many as the sum of 33 and 29 ; 83 t« 3 tens 
and 3 unitSy and 29 is 2 tens and 9 units ; 3 tens and 2 t^ are 
5 tenst and 3 units and 9 units are 12 units, or 1 ten and 2 units ; 
5 ^6n« and 1 <en ar« 6 tens, or 60 um'to ; and 60 lint^j anJ 2 units 
are 62, Therefore 33 and 29 arc 62. 

12. How many are 25 and 35 ? 35 and 25 ? 

13. How many are 20 -f 23 + 16 ? 16 + 23 + 20? 

14. A lady paid 55 dollars for a carpet, 20 dollars for 
a chair, and 15 dollars for a table; how much did she 
pay for the whole ? 

A PRINCIPLE OP ADDITION. 

41. The sum of numbers is the same in whatever order 
they, are added, 

WMITTEN MXMJRCiaiSS, 

42. 1. Bequbed the snm of 236, 541, and 102. 

For convenience, we write the given num- 
OPERATION. bers so that all the figures of the same order 
2S6 stand in the same column, and begin with units 

641 to add. 

1 Q 2, 1, and 6 units are 9 units^ which we write 

- for the units of the sum. 

Sum, $79 0, 4, and 3 tens are 7 tens, which we write 

for the tens of the sum. 

1, 6, and 2 hundreds are 8 hundreds, which we write for the 
hundreds of the sum. The sum required is 8 hundreds 7 tens 9 
units, or 879. 

How are the given numbers written in the oT^er«.tiQ\\? 



28 ADDITION. 

2. Required the sum of 595, 361, and 723. 

OPERATION. For conTenience we write, as before, the tg' 
SOS ures of the same order in the same column, and 
361 ^^9i° ^i^i^ units to add. 

ly 9 ^> 1 ) Ai^^ ^ units are 9 uniU ; we write the 9. 

' _____ 2, 6, and 9 ture 17 tenSy or 1 hundred and 7 

Sumy 1679 tens; we write the 7, and add the 1 in with 

hundreds. 
1, 7, 3', and 5 hundreds are 16 hundreds^ or 1 thousand and 6 
hundreds, which we write. 

The sum is 1 thousand 6 hundreds 7 tens 9 units, or 1679. 
In practice, it is sufficient to name only results. Thus, 
In the operation we may say : three, four, nine, — write 9 ; two, 
eight, seventeen, — write 7 and add 1 witli next column; eight, 
eleven, sixteen, — write 16 ; answer, 1679. 

Rule. — TFWte the nuirvbera to he added so that fig- 
ures of the same order shall stand in the same 
column. 

Beginning with units, add ea^h columjv sepa- 
rately, and write the sum underneath, if less than 
ten of the order added. 

If, however, the sum is ten or more, lorite the 
right-hand figure, and add the number expressed 
by the other figure or figures urith the numbers of 
the next columjv. 

Write the whole sum of the last column. 

Proof. — Add the numbers a second time, but so that 
they shall have been added the one time upwards and the 
other downwards. 

Why is it convenient to have figures of the same order in the 
same column ? Ans, Because only units of the same order can 
be directly added. 

How do you write the numbers to be added? How do you add 
each column ? Recite the Kule. The Proof. 
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(s.) 


(4.) 


(5.) 


(«.) 


(7.) 




216 


452 


501 


691 


334 




103 


123 


120 


10 


160 




520 


211 


17 


9 


123 




839 


786 


638 


710 


617 




(8.) 


(9.) 


(10.) 


\ 
(11.) 


(12.) 




610 


317 


491 


216 


929 




291 


812 


870 


725 


442 




208 


402 


143 


140 


312 

• 




(13.) 


(14.) 


(15.) 


(16.) 


(17.) 




621 


723 


991 


31 


818 




333 


451 


61 


615 


98 




998 


689 


781 


123 


3 

/ 




(18.) 


(19.) 


(20.) 


(21.) 


(22.) 




110 


72 


402 


331 


928 




99 


491 


40 


617 


713 




6 


149 


449 


100 


456 



How is addition proved? What is the reason for this proof? 
^n#. The same error, if any, is not likely to be repeated, when 
the same numbers are added in a different order. 

Why do we find it convenient to bejpn with units to add? Arts, 
Because, if the sum of any column is greater than nine of the 
order added, we can readily add the number denoted by its left- 
hand figure or figures with the next coVimiu 



80 





ADDITION. 




(23.) 

1781 


(24.) 

206 


(25.) 

125 


(26.) 

9020 


121 


312 


39 


3451 


5642 


871 


620 


7770 


2401 


462 

(28.) 

Tears. 


510 

(29.) 
MiUs 


1223 


(27.) 

DoUart. 


(30.) 
Bushels. 


1234 


7261 


, 2168 


2341 


5610 


345 


1681 


5123 


1432 


69 


2002 


4402 



31. What is the sum of 9401, 105, and 47? 

Ans. 9553. 

32. What is the sum of 324 + 643 + 201 + 46 ? 

Ans. 1214. 

33. What is the sum of 5684 + 340 + 7006 + 309 + 
824? 

34. 170 4- 640 + 126 + 123 + 11 = how many? 

Ans. 1070. 

35. 36 +320 + 708+ 17 + 3 = how many? 

Ans. 1084. 

36. Find the sum of 31, 114, 3047, and 57183. 

37. Find the sum of 19, 119, 11919, and 9191. 

38. 'A farmer has four fields; the first yields 1109 
bushels of com, the second, 301, the third, 516, and the 
fourth 613 ; how many bushels do the four fields yield? 

I Ans. 2539 bushels. 

39. George Washington was bom in the year 1732, 
and lived 67 years. In what year did he die? 

When the sum of a column is ten or more, why is the right-hand 
figurQ of the sum written underneath ? Ans, Because it ex- 
presses units of the order added. 
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40. In January there are 31 days, February 28, March 
31, April 30, May 31, and June 30 ; how many days are 
there in these six months? Ans. 181 days. 

41.^ I have bought six lots of coal, consisting of 210, 
317, 258, 610, 516", and 311 tons, respectively ; how many 
tons are there in all ? Ans. 2222 tons. 

42.«^What is the sum of nine hundred three, four 
thousand fourteen, fifteen, sixty-three, and three thousand 
three hundred two? Ans. 8297. 

43. vWhat is the sum of fifteen thousand fifteen, one 
thousand six hundred one, ten thousand one hundred 
ten, and seven hundred seventeen? Ans. 27443. 

44. Paid for a farm 6715 dollars, for having it fenced 
635 dollars, and for having a bam built upon it 500 dol- 
lars. For how much must it be sold to gain 200 dollars ? 

45. What is the extent of the British Isles, if Scot- 
land has 30000 square miles, England 51200, Wales 
7200, and Ireland 32500? Ans. 120900 square miles. 

46. The United States is 3385000 square miles in 
extent, Brazil 3000000, Russia in Europe 2100000, 
France 204800, and Austria 259300 ; what is the extent 
of all these countries? Ans. 8949100 square miles. 

(47.) (48.) (49.) (50.) 

1141 310 451 8081 

6131 709 723 7305 

571 51 540 1941 

450 600 172 1231 

19 173 425 4207 



Why is the number expressed by the left-hand figure or figures 
of the sum of a column added in with the next column at the left? 
Ans. Because- ten units of the order added are one of the order 
next higher. 
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LONG COLUMNS. 

Practise upon the following examples, until the num- 
bers of each can be added correctly and rapidly, by 
naming results only. 



(51.) 


(52.) 


(53.) 


(54.) 


(66.) 


63 


44 


123 


316 


150 


57 


36 


503 


134 


529 


91 


28 


175 


111 


271 


36 


33 


497 


132 


114 


86 


55 


502 


436 


497 


45 


70 


212 


235 


320 


35 


34 


684 


147 


169 


413 




2696 




2050 


(56.) 


(57.) 


(58.) 


(59.) 


(60.) 


307 


21 


746 


20 


173 


133 


86 


672 


93 


813 


810 


24 


336 


18 


324 


341 


14 


187 


78 


407 


458 


43 


267 


o4 


611 


817 


54 


164 


27 


710 


802 


73 


928 


57 


206 


863 


32 


748 


26 


502 


4531 




4048 




3746 



Review. — What is a unit? (1.) What is Quantity? (10.) 
What are Numbers ? (11.) What are Figures? (16.) What is 
Notation? (32.) What is Numeration? (86.) What is Addi- 
tion? (39.) What is the result in Addition called? (40.) Re- 
cite the Rule for Addition. (42.) 




SnBTEAOTION. 

1 

43i !• If John should have 6 trouts au<l his brother 
4, how many more will John have than his brother? 

2. Six trouta less 4 trouta are how many? 

3. Six less 4 are how many? 

4. Four and how many are six? 

44. Subtraction is the process of findiugthe differenca 
between two numbers of the same kind. 

The Difference, or Reuainder, is the number lefb 
after the subtraction is performed. Thus, 

Tbe difference between 8 apples and 6 apples is 2 
apples. 

The ScBTRAREND is the number subtracted. 

The Minuend is the number subtracted from. 

The Difference between two numbers is such a 
number as added to the smaller will equal the lai^er. 
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BUBTRAOTION. 



45. The Sign of Subtraction is a short horizontal line, 
— , and is called minus. Thns, 

6 — 4, which is read six mlaus four, denotes that 4 is to 
be subtracted from 6. 

8 — 5 z= 3, denotes that 8 minus 5 is equal to 3, or that 
8 less 5 is equal to 3. 



SBbtractloB Tables. 



Ifrom 


2 from 


3 from 


4. from 1 6 from 


1 leaves 


2 leaves 


3 leaves 


4 leaves 


5 leaves 


2 " 1 


3 ** 1 


4 " 1 


6 " 1. 


6 " 1 


3 " 2 


4 " 2 


6 " 2 


6 " 2 


7 " 2 


4 " 3 


6 ". 3 


6 " 3 


7 " 3 


8 " 3 


6 " 4- 


6 " 4 


7 " 4 


8 " 4 


9 " 4 


6 " 6 


7 " 6 


8 " 6 


9 " 6 


10 " 6 


7 " 6 


8 " 6 


9 " 6 


10 •* 6 


11 *» 6 


8 " 7 


9 " 7 


10 " 7 


11 " 7 


12 " 7 


9 "8 


10 ** 8 


11 " 8 


12 " 8 


13 " 8 


10 " 9 


11 •* 9 


12 " 9 


13 ** 9 


14 « 9 


11 " 10 


12 " 10 


13 " 10 


14 " 10 15 " 10 


6 from 


7 from 


8 from 


9 from 


10 from 


6 leaves 


7 leaves 


8 leaves 


9 leaves 


10 leaves 


7 " 1 


8 ** 1 


9 " 1 


10 " 1 


11 " 1 


8 ** 2 


9 " 2 


10 " 2 


11 V* 2 


12 " 2 


9 " 3 


10 »* 3 


11 " 3 


12 " 3 


13 " 3 


10 "4 


11 " .4 


12 « 4 


13 " 4 


14 " 4 


11 " 6 


12 " 6 


13 f< 6 


14 " 5 


15 " 6 


12 " G 


13 « 6 


14 " 6 


16 " 6 


16 " 6 


13 " 7 


14 ** 7 


16 " 7 


16 ** 7 


17 ** 7 


14 " 8 


16 " 8 


16 " 8 

■ 


17 " 8 


18 " 8 


15 ** 9 


16 " 9 


17 " 9 


18 " 9 


19 " 9 


16 " 10 


17 " 10 


18 ** 10 


19 " 10 


20 " 10 



What is the Sign of Subtraction ? Recite the column 1 from 1. 
2 from 2. 3 from 3. 4 from 4. 6 from 5. from 6. 7 from 7. 
8 from 8. di^rora 9. 10 from 10. 



8UBTRACTI0K. 
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BXJBMCIBSS OHf 

1. 2 from 6 how many? 

2. 1 from 8 how many? 

3. 3 from 7 how many? 

4. 8 from 10 how many? 

5. 6 from 11 how many? 

6. 9 from 15 how many? 

7. 3 from 11 how many? 

8. 7 from 10 how many? 



17. 6 from 8 

18. 7 from 14 

19. 3 from 6 

20. 5 from 14 

21. 6 from 13 

22. 8 from 9 

23. 4 from 4 



how many? 
how many? 
how many? 
how many? 
how many? 
how many? 
how many? 



31. 13 

32. 9 

33. 13- 

34. 16 

35. 17 

36. 18 



— 4 = how many? 



4 

5=zhow many. 

how many? 

how many? 

how many? 

how many? 



5 
6 

10 
9 



9. 3 from 8 how many? 

10. 7 from 11 how many? 

11. 6^ from 12 how many? 

12. 5 from 13 how many? 

13. 9 from 13 how many? 

14. 2 frt>m 11 how many? 

15. 7 from 12 how many? 

16. 8 from 16 how many ?^ 



24. 2 from 11 

25. 5 from 17 

26. 9 from 16 

27. 2 from 10 

28. 7 from 16 

29. 9 from 18 

30. 6 from 14 



how many? 
how many? 
how many? 
how many? 
how many? 
how many? 
how many? 



37. 8 

38. 14 

39. 11 

40. 16 

41. 19 

42. 20 



2 = how many? 
. 8 = how many? 

— 1 := how many ? 

— 7 = how many? 
— 10 = how many? 

■ 10 = how many? 



43. How many does 6 from 13 leave? 
6 from 43 ? 6 from 73 ? 6 from 93 ? 

44. How many does 5 from 12 leave? 
5 from 22 ? 5 from 42? 5 from 72? 



6 from 23? 
5 from 32? 



Rbvibw. — What is the si^ of Subtraction called ? (46.) Sign 
of Addition? (40.) 
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45. How many does 7 from 11 leave? 7 from 21? 7 
flx)m 41 ? 7 from 64? 7 from 84? 

46. How many does 8 from 16 leave? 8 from 36? 

8 from 76 ? 8 from 96 ? 8 from 15 ? 8 from 55 ? 

47. How many does 9 from 17 leave? 9 from 27? 

9 from 87? 9 from 67? 9 from 67? 9 from 88? 

48. How many does 3 from 10 leave? 3 from 40? 8 
from 60? 3 from 70? 3 from 90? 

MENTAX. EXEBCISM8. 

1. Mary had 8 books, and gave to her sister 3 of 
them ; how many books had she left? 

Solution. — She had left the difference between 8 books 
and 3 books^ which is 5 books, 

2. If a boy has 13 marbles, and gives away 7 of them, 
how many has he left? 

3. Bought a watch for 10 dollars and sold it for 17 ; how 
much was gained ? 

4. From a brood of 15 chickens the hawks have taken 
6 ; how many remain ? 

6. If I go a-shopping with 18 cents, and spend 8 cents, 
how much have I left? 

6. Sold goods for 21 dollars, which was five dollars 
more than they cost me ; what did they cost me ? 

7. Bought a cow for 31 dollars, and paid down 9 
dollars ; how much was then owed ? 

8. Andrew has 4 cents, and wishes to hny a knife 
worth 42 cents ; how many more cents does he need ? 

9. How many cents less than 42 cents are 4 cents? 

Bbview. — What are Numbers? (11.) Figures? (16.) How 
manj are used ? (16.) 
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9. 23 firom 47 leaves how many? 

Solution. — As many as the difference between 47 and 23 ; 47 
is 4 tens and 7 units, and 23 t« 2 tens and 3 units ; 2 tens /ram 4 
tens leaves 2 tens, and 3 units from 7 units leaves 4 units ; and 2 
tens, or 20 units, and 4 units are 24. ITierefare, 23 /ram 47 
leaves 24. 

10. 17 from 28 leaves how many? 19 from 39 ? 

11. 25 from 46 leaves how many? 35 from 55? 

12. There are 21 pupils in one school-room, and 33 in 
another ; how many less are there in the one than in the 
other ? 

13. 58 chests of tea less 34 chests, are how many? 34 
and how many are 58 ? 

A PRINCIPLB OF SUBTRACTION. 

46. Tlie difference and subtrahend^ added together^ 
equal the minuend, 

WMITTBN JBIBMCJSJBS, 

47 . Subtract 325 from 958. 

OPERATION. Por conTenience, we write the iiibtra* 

Minuend, 968 hend under the minuend, lo that figures 
Subtrahend, 326 ^^ ^^ tame order stand in the same col- 

umn, and begin at the right to subtract. 

Difference, 633 5 units from 8 units leave 3 units, which 

we write for the unit of the difference. 

2 tens from 5 tens leave 3 tens, which we write for the tens of the 
difference. 

3 hundreds from 9 hundreds leave 6 hundreds, which we write 
for the hundreds of the difference. 

The difference required is 6 hundreds 3 tens 3 units, or 633. 

How do you write the given numbers ? Why is it convenient to 
have the figures of the subtrahend written under figures of the same 
order in the minuend? ^ni. Because only units of the same order 
can be subtracted. 

4 
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2. Find the difference between 652 and 4f 3. 

OPERATION. por convenience, we write, as before, 

Minuendf 652 figures of the same order in the same col- 

Suhtrahend A2 3 ^'"^j ^^^ begin with units to subtract. 

We cannot take 8 units from 2 units ; 

Difference, 229 but we can take 1 ten from the 6 tens, 

leaving 4 tens ; and the 1 ten taken is 10 
units, which added to the 2 units make 12 units ; 3 units from 12 
units leave 9 units, which we write for the units of the difference. 

2 tens from 4 tens leave 2 tens, which we write for the tens of the 
difference. 

4 hundreds from 6 hundreds leave 2 hundreds, which we write 
far the hundreds of the difference. 

Therefore, the difference required is 2 hundreds 2 tens 9 units, 
or 229. 

The operation may be performed in another way : as the 3 units 
cannot be taken from 2 units, we add 10 units to the 2 units ;• and 3 
units from 12 units leave 9 units. To balance the 10 units added 
to the 2 units, we add 1 ten to the 2 tens, in accordance with the 
{)rinciple, that if any two numbers are equally increased their dif- 
ference remains the same ; and say, 3 tens from 6 tens leave 2 tens. 

4 hundreds from 6 hundreds leave 2 hundreds. 

Therefore, the difference is 229. 

In practice, a briefer explanation is sufficient. Thus, 

We may say : 8 from 2, impossible; but 3 from 12 leaves 9; we 
write 9, and add 1 to the next figure ; 1 plus 2 are 8, and 3 from 5 
leaves 2, which we write ; 4 from 6 leaves 2, which we write. An- 
swer, 229. 

Rule. — Write the less nurrvber under the greater, 
so that units of the same order shall stand in the 
same column. 

When the number of an order of the subtrahend is greater than 
that of the corresponding order of the minuend, what do you do ? 
Mention another way. According to what principle is the 10 added 
to an order of the minuend, balanced by the addition of I to the nezi 
left-hand order of the subtrahend ? 
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Beginning with units, subtract each order of the 
subtrahend from the order above it, and ivrite the 
difference underneath. 

If the number of any order of the subtrahend be 
greater than that of the order above it, conceive the 
number of the upper order to be increased by ten, 
and the numher of the next order of the minuend to 
be diminished by one, or the next order of the sub^ 
trahend increased by one, and proceed as before. 

Proof. — Add the difference to the subtrahend, and, if 
the work is correct, the sum will equal the minuend. Or, 

Subtract the difference from the minuend, and if the 
work is correct, what is left will equal the subtrahend. 



MinuefMks 




(3.) 

466 


JEx€nnpi€9, 


673 




(6.) 

2006 


SubtraJiend, 


270 


• 


564 




107 


Difference^ 




190 




109 




1899 


Proof, 




4G6 




673 




2006 


From 


(6.) 

890 




(7.) 

52B 




(8.) 

812 


(9.) 

728 


Subtract 


763 




19 




102 


16 


From 


(10.) 

423 




(11.) 
902 




(12.) 

876 


(13.) 

200 


Take 


310 




713 




575 


189 



How are the giren numbers written for Subtraction ? Where do 
you begin to subtract? If the number denoted by the. subtrahend 
is greater than that denoted by tlie figure above it, what do you dof 
Becite the Rule. What is the method of proof? 
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From 


(14.) 

333 


(16.) 

900 


(16.) 

776 


(17.) 
307 


Take 


244 


109 


445 


206 


From 


(18.) 

2006 


(19.) 

2110 


(20.) 

1008 


(21.) 

4708 


Take 


1341 


1102 


19 


1080 


From 


(22.) 
Dollars. 

7987 


(23.) 
liiles. 

4162 


(54.) 
Pounds. 

7910 


(25.) 
Yards. 

8008 


Take 


890 


1051 


6820 


909 



7097 3111 1090 7099 

26. From 1937 tons subtract 1128 tons. 

Ans. 809 tons. 

27. From 1000 barrels take 98 barrels. 

Ans. 902 barrels. 

28. 463 cords less 209 cords = how many cords ? 

29. 3612 rods — 2004 rods = how many rods ? 

30. 21020 — 16101 = how many? Ans. 4919. 

31. 30000 — 1010 z= how many? Ans. 28990. 

32. 111111 — 11112 zn how many? Ans. 99999. 

33. Subtract 635 from 34621. Ans. 33986. 

34. Subtract 31012 from 31201. Ans. 189. 

35. Take 416 from 928. Ans. 512. 

36. Take 313142 from 404030. Ans. 90888. 

37. I had 1630 dollars in the bank, but have drawn out 
635 dollars. How many dollars have I remaining in the 
bank? Ans. 995 dollars. 

Beyiew. — What is the sis^n of Subtraction? (45.) What is 
the sign of Equality ? (40.) 
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/ . 

38. Paid 225 dollars for a horse, and 165 dollars for a 
buggy ; how much more was paid for the horse than for 
the buggy ? Ans. 60 dollars. 

39. How old was a man in 1865, who was born in 
1819? 

40. The Pilgrims landed at Plymouth in 1620 ; how 
long after was the Declaration of Independence, which 
was in 1776? Ans. 156 years. 

41. John Jones bought a farm for 4000 dollars, and 
has paid for it within 719 dollars ; how much has he paid 
already ? Ans. 3281 dollars. 

42. Maryland has 9356 square miles, and Delaware 
2120 square miles; how many more square, miles has 
the one than the other? Ans. 7236. 

43. A farmer raised 6723 bushels of com, and has 
sold 3846 bushels ; how much remains unsold ? 

44. From ten thousand ten, take one thousand one 
hundred and one. / Ans. 8909. 

45. From sixteen thousand five hundred and ninet}** 
take twelve thousand nine hundred and nine. Ans. 3681 . 

46. A trader bought 30 casks of cider, containing 
1890 gallons, and sold 23 casks, containing 1449 gallons. 
How many casks, and how many gallons, were left? 

Ans. 7 casks ; 441 gallons. 

47. The salary of the President in four years amounts 
to two hundred thousand dollars ; if his expenses in that 
time are 63575 dollars, how much of his salary will be 
left? Ans. 136425 dollars. 

48. The smaller of two numbers is 61342, and the 
larger 1000300 ; what is their difference ? 

Reviicw.— What is Addition? (39.) What is the Sum ? (30.) 
Of what nainQ or kind is the sum ? ^ns. TK« same as that of the 
numbar5 nddcd. 

4* 
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49. Albert Smith sold in one year goods to the amount 
of 58692 dollars, which was 5863 dollars more than he 
gave for them. How much did he give for the goods ? 

\ Ans. 52829 dollars. 

50. If the mean distance of the sun from the earth is 
ninety-five million one hundred seventy-three thousand 
one hundred twenty-seven miles, and that of the moon 
two hundred thirty-eight thousand six hundred fifty miles, 
how much farther is the sun -than the moon from the 
earth? 

REVIEW. 

1. A man having 7839 dollars, paid away a^ one time 

317 dollars, and at another 2163 ; what did he then have 

left? 

««^«.^.^a. He had left the difference hetween 7839 dol- 

OPERATION. , , , • « , „ 

lars and the sum of 2163 dollars and 317 dol- 

S 163 T'^S*?^ lars; the snm of 2163 dollars and 317 dollars 

317 2 4' 80 is 2480 dollars ; and the difference between 

~ ~ 7839 dollars and 2480 dollars is 5359 dollars. 

2480 o3S9 ^^i^^^ left 5359 doUars. 

2. Bought fiour to the amount of 256 dollars, cloth to 
the amount of 317 dollars, and paid down 373 dollars. 
How much remained to be paid ? 

3. Henry Smith went out with 435 doUdrs to settle ac- 
counts. He paid 115 dollars to one man, received 119 
dollars from another, and paid 3\6 to another. How 
much had he left? Ans. 123 dollars. 

4. A boy had 216 apples ; he sold 34 of them one^day, 
72 another day, and afterwards 29 ; how many had he 
left? 

II 1. I I ■ MMl II I -I- IM M_^^MB^M ■ ■ r ■ —^ 1 

Review. — What is Subtraction ? How does it differ from Addi- 
tion? Ans, It is the reverse of Addition. 
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5. Bought a house for 3165 dollars, laid out for repairs 
on it 598 dollars, and sold it for 3500 dollars. How much 
was lost by the bargain ? Ans. 258 dollars. 

6. Sold cloth for 10 dollars, sugar 17 dollars, pork 43 
dollaris, beef 19 dollars, and fish 13 dollars ; and in pay- 
ment received a check for 75 dollars, and a 50-dollar note. 
How much change should be paid back ? Ans. 23 dollars. 

7. A fanner buys a yoke of oxen for 163 dollars. Ho 
exchanges them for others, paying 27 dollars, and then 
sells for 200 dollars. Did he gain or lose? — and how 
much? 

8. Dana estimates that there are workable coal meas* 
ures in the United States to the extent of 130000 square 
miles; and in Great Britain and Ireland of 12000, in 
Spain of 4000, in France of 2000, and in Belgium of 518. 
How much do those of the United States exceed those of 
the other countries named? Ans. 111482 square miles. 



MULTIPLICATION. 

48» 1- If a boy can earn 6 dollars in one week, how 
many dollars can he earn in 4 weeks ? 

2. How many are 4 times 5 ? 

3. Susan has 6 books and Mary has 3 times as many. 
How many books has Mary? 

4. How many are 3 times 6 ? 

5. If you obtain 7 merit marks in 1 day, how many 
will you obtain in 6 days ? 

Of what name or kind is the answer in Subtraction? Ans. The 
same as that of the Minuend and Subtrahend. What is the Rule 
for Subtraction? Proof? 



44 
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49* Multiplication is the process of taking one num- 
ber as many times as there are units in another number. 

The Product is the result of the multiplication. 

The Multiplicand is the number to be taken. 

The Multiplier is the number denoting how many 
times the multiplicand is to be taken. 

50* The Factors are the multiplier and multiplicand. 

MHlUpllMtlAB TablM. 



Once 


2 times 


3 times 


4 times 


5 times 


6 times 


1 is 1 


1 are 2 


1 are 3 


1 are 4 


1 are 5 


1 are 6 


2 *' 


2 


2 ** 4 


2 " 6 


2 


" 8 


2 " 10 


2 " 12 


3 " 


3 


3 " 6 


3 " 9 


3 


" 12 


3 " 15 


3 " 18 


4 " 


4 


4 ** 8 


4 ** 12 


4 


" 16 


4 " 20 


4 " 24 


5 " 


5 


6 " 10 


6 '* 16 


5 


" 20 


6 " 25 


5 " 30 


G " 


6 


6 " 12 


6 " 18 


6 


" 24 


6 " 30 


6 " 36 


7 " 


7 


7 ** U 


7 " 21 


7 


" 28 


7 ** 35 


7 " 42 


8 " 


8 


8 " 16 


8 " 24 


8 ' 


'« 32 


8 " 40 


8 " 48 


9 " 


9 


9 «* 18 


9 ** 27 


9 ' 


'* 36 


9 " 45 


9'" 54 


10 " 


10 


10 " 20 


10 " 30 


10 ' 


* 40 


10 " 60 


10 " 60 


11 " 


11 


11 " 22 


11 " 33 


11 ' 


u 44 


11 " 65 


11 " 66 


12 " 


12 


12 ** 24 


12^** 36 


12 * 


* 48 


12 " 60 


12 " 72 


7tin 


168 


8 times 


9 times 


10 ti 


mes 


11 times 


12 times 


1 an 


J 7 


1 are 8 


lare 9 


lai 


re 10 


lare 11 


1 are 12 


2 " 


14 


2 " 16 


2** 18 


2" 


20 


2" 22 


2" 24 


3 ** 


21 


3 ** 24 


3" 27 


3" 


30 


3" 33 


3" 36 


4 ♦* 


28 


4 " 32 


4" 36 


4*' 


40 


4" 44 


4" 48 


6 " 


35 


5 ** 40 


6 »* 45 


5*' 


' 50 


5 " 65 


5 " 60 


6 •* 


42 


6 " 48 


6" 64 


6" 


60 


e*' 66 


6" 72 


7 " 


40 


7 ** 56 


7 " 63 


7*' 


' 70 


7" 77 


7" 84 


. 8 " 


56 


8 " 64 


8" 72 


8*' 


= 80 


8" 88 


8" 96 


9 " 


63 


9 " 72 


9" 81 


9*' 


= 90 


9" 99 


9 ** 1C8 


10 " 


70 


10 " 80 


10" 90 


10 «' 


'100 


10 " 110 


10 " 120 


11 " 


77' 


11 '* 88 


11 " 99 


11 " 


• 110 


11 " 121 


11 «* 132 


12 " 


84 


12 " 96 


12 " 108 


13*' 


' 120 


12 *' 132 


12 " 144 



What IB Multiplication? The Product? the Multiplieand ? 
The Multiplier ? The Factors ? Recite t\\e Tabic*. 
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51, The Sign of Multiplioatioii is an inclined cross, 
X ) and is read multiplied by. 
Thus, 5X4 is read, 5 multiplied by 4. 



15. 
16. 
17. 
18. 
19. 

20. 
21. 
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1. 3 times 8 

2. 2 times 7 

3. 4 times 2 

4. 5 times 3 

5. 4 times 5 
6 7 times 3 
7. 6 times 7 



are how many? 
are how many? 
are how many? 
are how many? 
are how many? 
are how many? 
are how many? 



8. 6 times 2 are 

9. times 9 are 

10. 8 times 8 arc 

11. 9 times 7 are 

12. 7 times are 

13. 5 times 8 are 

14. 6 times 5 are 



how many? 
how many? 
how many? 
how many? 
how many? 
how many? 
how many? 



8X9 

10 X 2 
9X0 
7X2 
8X4 

11 X 3 

12 X 6 



= how piany ? 

= how many ? 

::= how many ? 

:= how many ? 

=z how many ? 

=:how many? 

z= how many ? 



22. 


3X 


23. 


12 X 


24. 


4X 


25. 


11 X 


26. 


9X 


27. 


10 X 


28. 


7X 



9 
2 
7 
5 
6 
3 



:how many? 
:how many? 
:how many? 
:how many? 
:how many? 
ihow many? 
: how many ? 



34. 8 times 8 are how many ? 

35. 9 times 9 are how many? 

36. 11 times 11 are how many? 

37. 10 times 10 are how many? 

38. 12 times 12 are how many? 



29. 6 times 11 are how many? 

30. 7 times 7 are how many ? 

31. 5 times 10 are how many? 

32. 4 times 9 are how many ? 
83. 11 times 10 are how many? 

MENTAI, BXBRCIHE8. 

1. What will 3 oranges cost at 6 cents apiece? 

Solution. — At^ cents apiece^ 3 oranges will cost 3 times 6 
centSf or 18 cents. 

2. If a boat will carry 7 men, how many men will 4 
boats of the same size carry ? 

What is the sign of Multiplication? 
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3. If a quart of berries qan be bought for 8 cents, how 
many cents will be required to buy 6 quarts ? 

4. How much will 8 melons bring, at 12 cents each? 

5. By reading 9 pages a day, how many pages can you 
read in 9 days? 

6. What cost 12 tons of coal, at 5 dollars a ton? 

7. What cost 11 pencils, at 10 cents apiece? 

8. If a boat sails at the rate of 9 miles an hour, how 
far will it sail in 12 hours ? 

9. When flour is 8 dollars a barrel, how much must be 
paid for 7 barrels? 

10. How many are 4 times 24? 

Solution. — As many as {he product of 24 by 4. 24 is 2 tens 
4 units ; 4 times 2 tens are 8 tens, or 80 units, and 4 times 4 units 
are 16 units ; which added to 80 units equal 96 units. Therefore, 
4 times 24 are 96. 

11. How many are 3 times 16 ? 3 times 35 ? 

12. How many are 5 times 18 ? 4 times 27? 

13. What cost 7 pounds of butter, at 41 cents a 
pound? 

A PRINCIPLE OP MULTIPLICATION. 

52. The product of two or inore factors is the same in 
whatever order they are taken. 

A A A A ^^^ *^® product of 4 by 3, or 3 by 

O O O O 4, is 12. This is shown by the illustra- 

A A A A tion. The number of pears in the picture 

\J %J %j \j are the same, whether we consider them 

4 in a row and 3 rows, or 3 in a row and 

4 rows. 



M66 



Show that the product of two factors is the same in whatever 
order taken. 
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63, Multiply 564 by ?• 

For conyenience, we write the multi- 
OPERATION. piiep under the units in the multiplicand, 

MuUiplieand, 5 6 j^ *"^ begin with units to multiply. 
Multiplier, / '^ times 4 units are 28 units, which equal 

2 tens 8 units ; we write the 8 units, for 

Product, 3948 the units of the product, and resenre 

. the 2 tens. 
7 times 6 tens are 42 tens, which with the 2 tens added are 44 
tens, or 4 hundreds 4 ten« ; we write the 4 tens, and reserve the 4 
hundreds. _ 

7 times 6 hundreds are 55 hundreds, which with the 4 hundreds 
added are 39 hundreds, or 3 thousands 9 hundreds; which we write. 
Therefore, the product is 3 thousands 9 hundreds 4 tens 8 units, 
or 3948. 

2. Multiply 736 by 206. 

OPERATION. ^or convenience, we write the multi- 

Muliiplicand, 'J S Q P^^®^ ^^^®' *^® multiplicand, so that fig- 

fuf 1^' 1' 0) n o ^^^^ of the same order stand in the same 

' ^ column; and multiplying by^e units, 

Partial c AAl 6 ^^^ ^^ preceding operation, we obtain 

Products, 12 A7 ^ ^^^^ units. 

There being tens, we write tens, 

Product, 151616 and pass to the hundreds' order of the 

multiplier. 
2 hundreds are two hundred units, and 2 hundred times 6 units 
are 12 hundreds, or 1 thousand 2 hundreds. We write the 2 hun- 
dreds, and reserve the 1 thousand. 
2 hundred times 3 tens are 6 hundred tens, equal 6 thousands, 

and the^l thousand added are 7 thousands, which we write. 

J ' ■ ■ ■ ■ I I 

Why is it convenient to begin with units to multiply ? Ans. Be- 
cause, if the product of any of the orders contains units of the next 
l^her order, they may be readily added to the product of that order. 
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2 hundred times 7 hundreds are 14 hundred-hundreds, equal 
1 hundred-thousand 4 ten-thousands, which we write ; and ob- 
tain 1472 hundreds, or, with the tens on the right, 14720 tens 
Adding the two partial products we have for the entire product 
151616. Therefore, the product of 736 by 206 is 151616. 

In practice, the names of the orders of units may be omitted. 
Thus, in the operation of the first question : 7 times 4 are 28 ; we 
write the 8, and add the 2 to the next product ; 7 times 6 are 42, 
and 2 are 44 ; we write 4, and add 4 to the next product ; 7 times 
5 are 35, and 4 are 39 ; answer, 3948.- 

Rule. — Write the midtiplier under the muMipli- 
cand, 80 that units may stand under units, tens 
under tens, etc. 

If the multiplier contains hut one order, begin 
with units and multiply ea^h order of the multipli- 
cand by it. Write the right-hand figure of each 
product underneath, add its other orders, if any, to 
the next product, and observe to write all the figures 
of the last product. 

If the multiplier contains more than one order, 
multiply by each order separately, writing the 
right-J^nd figure of each partial product under 
the order used. The sum of the partial products 
udll be the entire product. 

Proofs. — Multiply the multiplier by the multiplicand ; 
and, if the work is right, the product will be the same as 
that first obtained. Or, 

Multiply the multiplicand by a multiplier one less than 
the given multiple, and add the multiplicand to the 
product. 

Why is the right-hand figure of each partial product written 
under its multiplier ? Ant, That units of the same order may stand 
in the same column, for conyenience in adding. Recite the Rule. 
WMaf are the Froofs ? 
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2?dNNn|»lef. 



3. Plnd the product of 534 by 242. 





534 






242 




242 




. • 


534 


1068 — 
2136 = 


534 X 2 
534 X 40 


Proof. ^ 


968 
726 


1068 — 


534 X 200 
534 X 242 




1210 


Am. 129285 = 


129228 




(*.) 


(5.) 


(6.) 


(T.) 


Multiply 361 


728 


892 


904 


By 


5 


8 


9 


4 


Ans. 


1806 


5784 


8028 


3616 


(8.) 


(».) 


(10.) 


(11.) 


(12.) 


707 


335 


806 


139 


678 


'7 


3 


6 


2 


8 


(13.) 




(U.) 


(15.) 


(16.) 


1031 




2461 


3008 


1213 


11 




5 


4 


12 


(17.) 




(18.) 


(19.) 


(20.) 


817 




1426 


1260 


2371 


13 




15 


14 


28 



Why ifl a partial product of the same order of units as the figure 
of the multiplier vhich produced it? An9* Because units multi- 
plied hy units produces units; units multiplied hy tens produce* 
tens ; units multiplied hy hundreds produces hundreds, etc. 
5 
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(21.) 
1617 
121 



(22.) 
1212 

192 



: 25, Multiply 956 by 12. 

26. Multiply 527 by 7. 

27. Multiply 365 by 25. 

28. Multiply 1836 by 32. 

29. Multiply 895 by 1 1 . 

30. 3706 X 207 = how many ? 

31. 2135 X 19 = how many? 

32. 958 X 34 = how many? 

33. 47696 X 144 = how many? 



(23.) 


(24.) 


8023 


1441 


66 


315 




Ans. 11472. 




Ans. 3689. 




Ans. 9125. 




Ans. 58752. 




Ans. 9845. 


? 


Ans. 767142. 




Ans. 40565. 




Ans. 32572. 


V? 


Ans. 6868224. 



54. Since the product of any number by is 0, ob- 
serve to write in an operation under each of the multi- 
plier. 

If, however, the multiplier is 10, 100, 1000, etc., for 
the product, write after the multiplicand as many ciphers 
as are in the multiplier. 

For, the value expressed by figures is made tenfold by 
each removal of them an order to the left. (Art. 34.) 
Thus 2 X 10 = 20, 2 X 100 = 200, etc. 



(34.) 

Multiply 519 
By 20 



Ans. 10380 



(36.) 

785 
60 



(36.) 

162 
103 



(37.) 

2400 
200 

480000 



Why do you write a cipher in the operation under each cipher 
of the multiplier? How do you multiply by 10., 100, 1000, etc.? 
Give the reason. 
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38. Multiply 23467 by 10. Ans. 234G70. 

39. Multiply 68920 by 100. 

40. Multiply 48005 by 3040. Ans. 145935200. 

41. How much will a farm of 149 acres cost, at 96 
dollars an acre? Ans. 14304 dollars. 

42. If a ship sail 192 miles a day, how far will it sail 
in 56 days? Ans. 10752 miles. 

43. If a coach-wheel turn round 346 times in going 
a mile, how many times will it turn round in agoing 95 
miles? Ans. 32870 times. 

44. What will 49 yards of drilling cost, at 37 cents 
per yard? Ans. 1813 cents. 

45. What will 145 tons of hay come to, at 15 dollars 
a ton? JU* Ans. 2175 dollars. 

46. How much will 320 barrels of flour cost, at 9 dol- 
lars a barrel? Ans. 2880 dollars. 

47. How many men are there in an army of 20 regi- 
ments, of 980 men each? Ans. 19600. 

48. What is the ralue of 130 United States bonds, at 
113 dollars each? Ans. 14690 dollars. 

49. If the average number of beats of the heart in 
childhood is 105 in a minute, what will be the number 
per hour, or 60 minutes? Ans. 6300. 

50. If the earth in its orbit around the sun moves at 
the rate of 68000 miles an hour, how far does it move in 
one day, or 24 hours? Ans. 1632000 miles. 

51. Light travels 192000 miles in 1 second ; how far 
will it travel in 8 minutes of 60 seconds each ? 

/ Ans. 92160000 miles. 

f 

Rbtiew. — What is Addition? (89.) Subtraction? (44.) What 
Ib the reault of Addition called? (39.) What is the result of Sub- 
traction called ? (44.) 



52 REVIEW. 

REVIEW. 

1. If 37 trees yield 13 bushels of apples each, and 41 
others yield 11 bushels each, how many bushels do they 
all yield? 

Solution. — • They all yield as many huslids <w 37 times 1.) 
bushels, and 41 tim^s 1 1 bushels. 

37 times 13 bushels are 481 bushels, and4i times 11 bushels 
are 451 bushels; and 481 bushels and4t61 bushels are 932 bushels. 

Therefore, they all yield 932 biuthels. 

2. Bought 713 tons of coal for 2852 dollars, and sold it 
at 6 dollars a ton ; how much was gained b}' the operar 
tion? Ans. 1426 dollars. 

3. Sold 325 barrels of apples at 3 dollars a barrel, and 
received 650 dollars in cash, and a note for the balance. 
For what sum was the note ? 

4. A farmer bought 32 sheep at 6 dollars each, 31 cows 
at 45 dollars each, and 3 horses at 162 dollars each. He 
sold the whole for 2500 dollars ; how much did he gain? 

Ans. 427 dollars. 

5. A merchant bought 7 rolls of carpeting, each con- 
taining 27 yards, and 4 rolls each containing 18 yards. 
How many yards did he buy in all? Ans. 261 yards. 

6. If a man earn 950 dollars a 3'ear, and his expenses 
are 2 dollars a day, how much can he save in a year, or 
365 days ? 

7. Jones and Smith start from the same place and 
travel in opposite directions, Jones at the rate of 32 miles 
a day, and Smith at the rate of 34 miles a day. How far 
ap£u:t will they be at the end of 6 days ? Ans. 396 miles. 

Review. — What is the larger of the two giyen numbers called 
in Subtraction? Ans. The Minuend. In Multiplication, what is 
the result c.illed? (49.) 
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8. Arthur has 135 dollars and his brother has 4 times 
as much, lacking 15 dollars ; how much has his brother? 

Ans. 525 dollars. 

9. Bought a dictionary for 6 dollars, a set of histories 
for 22 dollars, and a select library for 137 dollars ; and 
gave in pa3rment a check for 63 dollars, and three 
50-dollar biQs. How much should be received back ? 

Ans. 48 dollars. 

10. Bought one farm of 63 acres at 105 dollars per 
acre, and another of 240 acres at 95 dollars per acre. 
What did both farms cost me ? 

11. Bought 31 parlor organs at 145 dollars each; and 
gave in payment 21 United States bonds at 111 dollars 
each, four 500-dollar bills, and my note for the balance. 
For what sum did I give my note? Ans. 164 dollars. 

12. Sold 560 tons of coal at 9 dollars a ton, and re- 
ceived in payment 875 bushels of wheat at 2 dollars per 
bushel, and the balance in money. How much money did 
I receive ? 

13. A merchant had in a bank 8000 dollars, drew out 
7563 dollars, and afterwards put in 1550 dollars ; how 
much had he then in the bank? Ans. 1987 dollars. 

14. Two steamers start at the same time to meet each 
other, the one from Boston and the other from Liverpool, 
which places are 2883 miles apart. Provided that one 
sails at the rate of 192 miles a day, and the other at the 
rate of 168 miles a day, how many miles will they be from 
each other at the end of 5 days ? Ans. 1083 miles. 

II - - I ,_ _ , ._ - - I ' — • ■ — ' — ' — " 

Rbtibw— What is Multiplication? (49.) The Product? (49.) 
The Multiplicand ? (49.) The Multiplier ? (49.) 

5* 




DIVISION. 

55> 1- At 2 cents each, how many apples caii be bought 
for 8 cents ? 

2. How many times 2 cents are there in 8 cents? 
, 3. How many times 2 cents are 8 cents? 

4. If 9 marbles be divided equally among 3 boys, how 
many marbles will each boy have? 

5. Into bow many equal parts of 3 marbles each, can 
9 marbles be separated? 

6. How many times 3 mai'bles are 9 marbles? 

7. What is one of the 3 equal parts of 9 marbles ? 

8. What is one of the. 4 equal parts of 8 cents? 

9. If 4 barrels be a dray load, how many dray loads 
will be 12 barrels? 

10. How many times 4 barrels are 12 barrels? 

11. How many times 3 barrels are 12 barrels? 

12. How many times 4 in 12? 3 in 12? 

JtETiEw, — How do you prove Addition? (42.) How do you 
prove Subtraction? (47.) Ho* do you prove Moltiplicuion? 

(53.) 
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56* One of two eqaal parts of a number is called one 
half. Thus, one half of two is one. 

One of three equal parts of a number is called one 
third. Thus, one third of six is two. 

One of four equal parts of a number is called ono 
fourth. Thus, one fourth of four is one. 

In like manner, one of the five equal parts of a num- 
ber is called one fifth; one of the six equal parts is 
called one sixth; one of the ten equal parts is called 
one tenth, etc. Hence, 

57* A Whole Number has two halves, three thirds, 
four fourths, five fifths, ten tenths, etc. 

58. One or more equal parts of a unit are called Frac- 
tions^ to distinguish them from unbroken or whole num- 
bers, which are called Integers, or Integral Numbers, 

59* Bivision is the process of finding how many times 
one number is contained in another ; or of finding one of 
the equal parts of a number. 

The Dividend is the number to be divided. 

The Divisor is the number by which we divide. 

The Quotient is the result or number obtained by the 
division. 

60* The Remainder is that part of the dividend which 
is left after finding the exact whole number of 'the quo- 
tient. Thus, 

3 is contained in 7, 2 times and 1 remainder. The 
division of this 1, indicated, gives -J, which, written after 



"What Is one of the two equal parts of a number called? One of 
three equal parts ? One of four equal parts ? One of five ? One 
of Bix ?. What is Division ? What is the Dividend ? The Divisor ? 
The Quotient? The Remainder? 
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DIVTSION. 



the whole number of the quotient, makes the complete 
quotient 2^, which is read tvoo avhd one-4hird. 



BlTlstoB TalilM. 



lin 


2m 


Sin 


4in 


5in 


1, 1 time 


2, 1 time 


8, 1 time 


4, Itime 


6, 1 time 


2y 2 times 


4, 2 times 


6, 2 times 


8, 2 times 


10, 2 times 


3, 8 «* 


6, 3 " 


9, 3 " 


12, 3 '• 


15, 8 " 


4, 4 «« 


8, 4 " 


12, 4 " 


16, 4 " 


20, 4 « 


5, 5 " 


10, 6 " 


16, 5 ** 


20, 5 " 


25, 5 " 


6, 6 " 


12, 6 " 


18, 6 " 


24, 6 " 


80, 6 *« 


7, 7 " 


14, 7 " 


21, 7 " 


-28, 7 " 


35, 7 " 


8, 8 " 


16, 8 " 


24, 8 " 


32, 8 " 


40, 8 «* 


9, 9 " 


18, 9 " 


27, 9 ** 


36, 9 " 


45, 9 " 


10, 10 " 


20, 10 " 


30, 10 " 


40, 10 " 


50, 10 «* 


6 in 


7 in 


8in 


9in 


lOin 


6, 1 time 


7, Itime 


8, 1 time 


9, 1 time 


10, Itime 


12, 2 times 


14, 2 times 


16, 2 times 


18, 2 times 


20, 2 times 


18, 3 " 


21, 8 " 


24, 8 " 


27, 3 *' 


80, 8 " 


24, 4 " 


28, 4 " 


32, 4 " 


36, 4 *' 


40, 4 " 


30, 5 «* 


35, 6 " 


40, 6 " 


46, 5 " 


60, 5 " 


36, 6 " 


42, 6 " 


48, 6 " 


64, 6 « 


60, 6 " 


42, T " 


49, 7 " 


66, 7 " 


68, 7 " 


70, 7 " 


48, 8 *' 


66, 8 ** 


04, 8 " 


72, 8 « 


80, 8 ** 


54, 9 " 


63, 9 ** 


72, 9 ** 


81, 9 « 


90, 9 " 


60, 10 " 


70, 10 " 


80, 10 " 


90, 10 *' 


100, 10 ♦* 



61* ^^^ Sign of Division is a short horizontal line 
with a dot above and below it, -r-, or a curved line,), and 
is read, divided by. Thus, 

6 -r 2 is read, 6 divided by 2 ; and 2)6 is read, 6 di- 
vided by 2, or 2 in 6. 

What is the Sign of Division? Becite the column 1 in 1. 2 in^ 
2. 8 in 3. 4 in 4. 6 in 6. 6 in 6. 7 in 7. 8 in 8. 9 in 9. 10 
in 10. 



DIVISION. 



57 



Sometimes, in place of the dotd, the number divided is 
written above the line, and the nmnber which divides it 
is written below. Thus, 

f is read, six divided by two, or six halves. 



MXMItCiaMS OK TMX TXB£JB«. 



1. 4 in 12 how many times ? 

2. 5 in 10 how many times ? 
8. '8 in 27 how many times ? 

4. 8 in 64 how many times ? 

5. 2 in 16 how many times ? 

6. 6 in 42 how many times ? 

7. 9 in 18 liow many times ? 



8. 

9. 
10. 
11. 
12. 
13. 
14. 



3 in 18 how many times? 

7 in 49 how many times ? 

4 in 16 how many times ? 

5 in 50 how many times ? 

8 in 64 how many times ? 

9 in 54 how many times ? 
10 in 70 how many times ? 



15. 8 

16. 18 

17. 27 

18. 56 

19. 20 

20. 36 

21. 81 



■5- 2 = how many ? 
■^ 6 rz: how many ? 
-*- 3 zz: how many t 
•i- 7= how many? 
•f-S mhow many? 
-f- 6 = how many ? 
■5- 9 = how many ? 



22. 30 + 8 

23. 16 -f- 6 

24. 24-?-8: 

25. 45 -f- 9: 

26. 40 -+-5: 

27. 63-J-7: 

28. 72 -J- 8: 



:how many? 
: how many ? 
how many ? 
how many? 
how many ? 
: how many ? 
how many? 



8 in 30 how many 
5 in 35 how many 

7 in 28 how many 

8 iii 16 how many 
«/«#. 7 in 14 how many 
34: 9 in 63 how many 
35. 10 in 80 how many 



29. 
80. 
31. 
32. 
33. 



thnes? 
times? 
times ? 
times ? 
times? 
times? 
times ? 



36. 2 in 18 how many times? 

87. 6 in 54 how many times ? 

38. 4 in 36 how many times ? 

89. 10 in 90 how many times ? 

40. 8 in 80 how many times ? 

41. 9 in 72 how many times ? 

42. 10 in 100 how many times ? 



What sometimes takes the place of the dots in the sign of Diyis- 
lon? 



58 DIVISION. 

1. How many oranges, at 5 cents each, can be bought 
for 45 cents ? 

Solution. — As many oranges, as 5, cents are contained times 
in 45 cents, which are 9. Therefore, 9 oranges can be bought for 
45 cents. 

2. If hats arc 4 dollars each, how many can be bought 
for 24 dollars ? 

3. How many quarts of milk, at 6 cents a quart, can 
be bought for 42 cents? 

4. When berries are 10 cents a quart, how many 
quarts can be bought for 60 cents ? 

5. At 7 dollars a ton, how many tons of coal can be 
bought for 49 dollars ? 

6. How many pounds of sugar, at 9 cents a pound, 
can be bought for 72 cents ? 

7. If you can travel 4 miles in an hour, how many 
hours will it take you to travel 86 miles? 

8. When 8 barrels of flour cost 27 dollars, what will 
be the cost of 1 baiTcl ? 

Solution. — The cost of 1 barrd will be one-third of ihe cost 
of 3 barrels ; and one-third of 27 dollars is 9 dollars. There- 
fore, the cost of 1 barrel will be 9 dollars. 

9. If 7 men cut 42 cords of wood in a week, how 
many cords does 1 man cut ? 

10. If 10 pounds of rice cost 90 cents, how much is 
it a pound ? 

11. A farmer sold eight sheep for 40 dollars; how 
much apiece did he get for them ? 

Ketikw. — When a number is divided into two equal parts, what 
Is one of the parts called? When divided into three equal parts? 
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12. At 30 dollars for 3 plows, what is the cost of each 
plow ? ^ 

13. Mr. Rollins bought 9 barrels of floor for 72 dol- 
lars ; what did he pay per barrel ? 

14. How many times is 8 contained in 96 ? 

Solution. — 96 is 9 tens. 6 uniis ; 8 in 9 tens, 1 ten time, and 
1 ten remaining ; lien remaining equals 10 units; 10 units and 6 
units are 16 units ; and Sin 16 uniis 2 units times. Therefore^ 
8 is contained in 96, 1 ten and 2 units times, or 12 times, 

15. How many times is 5 contained in 65 ? 

16. Divide 99 by 3. 88 by 4. 77 by 7. 

17. How many times 5 in 125? In 175? 

18. How many times 6 in 132? In 108? 

19. If 9 writing-books cost 108 cents, what is the cost 
of each? 

20. At 104 dollars for 8 tons of coal, what is the cost 
per ton ? 

21. At 7 cents a pound, what will 11 pounds of rice 
cost? 

PRINCIPLES OF DIVISION. 

62. 1- Division is the reverse of multiplication. 

For the dividend answers to tho product, and the divisor and 
quotient to the factors. Hence, 

2. The product of the quotient and divisor is equal to 
the dividend. 



Of what is Division the reverse? What does prefixed mean? 
Ans. Placed before. 



60 DIVISION. 

SHOKT DIVISION, 

63* Division Is called Short Di^viaion when the work 
of the solution is not written, except the answer. 

64. 1. Divide 1701 by 4. 



OPERATION. 



' For conyenioncc we write the 

^ . . / X •# ^ r^ « ^ . • , , cUyiBor at the left of the diridend^ 

^ ZJ—JL ^^^ begin at the left to dinde. 

A 2 S- Quotient. * is contained in 17 hundreds 

'^ 4 hundreds times and 1 hundred 

remaining. We write the 4 hundreds in the quotient. 

The 1 hundred we consider prefixed to the tens,. making 10 
tens. 4 in 10 tens, 2 tens times, and 2 tens remaining. We write 
the 2 tens in the quotient. 

The remaining 2 tens we consider prefixed to the 1 unit, making 
21 units. 4 in 21 units, 5 units times, and 1 unit remaining. We 
write the 5 units in the quotient. 

We then indicate the division of the remainder, 1 unit by the di- 
visor 4, and annex to the integral part of the quotient ; and have for 
the complete quotient 425^. 

Therefore, the quotient of 1701 divided bj 4 is 425^. 

2. Divide 763 by 7. 

OPERATION ^^^ convenience we write the di- 

T^- • /VN /v/» © r^- -7 J ^"^^ *°^ ^S^ *^ divide as in the 

precedmg operation. 

109 Quotient, 7 in 7 hundreds, 1 hundreds time, 

which we write in the quotient. 
7 in 6 tens, tens time, which we write in the quotient. 
We prefix the undivided 6 tens to the 8 units, making 63 units. 
7 in 63 units, 9 times, which we write in the quotient. 
Therefore, the quotient of 763 divided by 7 is 109. 
In practice we may say, 7 in 7, 1, which we write ; 7 in 6, 0, 
which we write ; prefix the 6 to the figure 3 ; 7 in 63, 9, which wo 
write; answer, 109. 

When is the division called Short Division? 
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Rule.— Write the divisor at the left of the divi^ 
d/cnd^ 

Be^in at the left; divide tlve number expressed 
by the fewest figures of the dividend that ivill con- 
iain the divisor, and ivrite the result beneath. 

If there be a remainder, regard it a^ -prefixed to 
the figure of the next lower order ; divide as be- 
fore, and so continue till all the figures of the 
dividend have been used. 

If any partial dividend be less tJian the divisor, 
uvrite a cipher in the quotient, and prefix the par- 
tial dividend to the figure of the next lower order, 
if any, for a new dividend. 

If there be a final remainder, write it, with the 
divisor beneath, after the integral part of the quo- 
tient. 

Proof. — Multiply the integer of the quotient by the 
divisor, and to the product add the remainder, if any ; and 
the result will equal the dividend, if the work is right. 



(3.) 

Divisor, 6)1805 Dividend. 


3)694 


(5.) 

9)1890 


361 Quotient. 


Ans. 231i 


Ans. 210 


5 


3 


9 


Proof, 1805 


Proof, 694 


Proof, 1890 


(6.) (7.) 

4)8126 7)3514 


(8.) 

9)3464 


3)1005 


203 If 502 


384f 


335 



How do you write the divisor ? Where do you begin to divide ? 
How do you proceed if there is a remainder ? When any partial 
dividend is less than the divisor ? When there is a remainder after 
dividing the last figure? What is the "Rul^^ '\:\cka "BxwiC^ 

6 



62 DIVISION. 

(10.) (11.) (12.) (13.) 

7)813 G)1705 9)9100 4)3787 



(U.) (15.) (16.) (17.) 

7)80971 3)5280 8)90374 9)91080 



18. Divide 57848 by 8. Ans. 7231. 

19. Divide 8028 by 9. Ans. 892. 
20* Divide 3616 by 4. Ans. 904. 

21. Divide 2275 by 7. Ans. 325. 

22. 50405 -^ 5 = how many? Ans. 10081. 

23. 65412 -f- 3 = how many? Ans. 21804. 

24. 947 -r 4 = how many? Ans. 236 J. 

25. AAg^fi. = how many? Ans. 18212. 

65* When the divisor is 10, 100, 1000, etc., the quo- 
tient is obtained, at once, by cutting off at the right of 
the dividend as many figures as there arc ciphers in the 
divisor. 

For, since figures are multiplied by 10 by annexing one 
cipher, by 1(X) by annexing two ciphers, etc., (Art. 64,) and 
as division is the reverse of multiplication, cutting off one 
figure at the right of the dividend divides it by 10, cutting off 
two figures divides it by 100, etc. 

The Decimal PoirU (Art. 24), by being removed as many 
places to the left as there are ciphers in the divisor, may be 
used to denote where the cutting off is made, and the remain- 
der will be the part on the right of the point. Thus, 

1326 -7- 10 = 13^.6 = 132^, and is read, one hundred 
thirty-two units and six tenths ; 1326 -7- 100 == 13.26 = 13^, 
and is read, thirteen units and twenty-six hundredths; 1326 
-7- 1000 = 1.326 = l^VW* ^^^ ^® read, one unit and three hun- 
dred twenty-six thousandths, etc. That is, 

When the divisor is 10, 100, 1000, etc., ho w^ can the quotient be 
obtained at once? How do you denote where the cutting-off i.^ 
made? Why is the decimal point so called? Ans. From decern^ 
the Latin for ten. 
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The first order at Hie right of the decimal point expresses 
tenths; the second^ himdredths; the third, thousandths, etc. 

26. Divide 1975 by 10. Ans. 197^^. 

27. Divide 4576 by 100. Ans. 45/xfj- 

28. Divide 901 by 100. Ans. 9^^^. 

29. Divide 18C0 by 10. v. Ans. 186. 

30. Divide 17930 by 1000. Ans. 17^^. 

31. At 6 dollars each, how many sheep can be par- 
chased for 1806 dollars? Ans. 301. 

32. At 10 dollars a barrel, how many barrels of flour 
can be purchased for 1440 dollars Psy Ans. 144. 

33. 7 -men working together earned 1547 dollars ; what 
is each man's share of it? Ans. 221 dollars. 

34. A gentleman dying left 24560 dollars, to be divided 
equally between his wife and ttfree sons. What will be 
the share of each? Ans. 6140 dollars. 

35. John Stevens sold melons at 9 cents each, to the 
amount of 2943 cents. How many did he sell ? 

36. How many Watches, at 100 dollars each, can be 
bought for 978000 dollars ? 

37. If a man can do a piece of work in 365 days, how 
many day^s will it take 5 men to do the same ? Ans. 73. 

38. If a prize amounting to 95163 dollars be divided 
between 8 men, how much will each receive ? 

Ans. 11895f dollars. 

39. At 6 dollars a ton, how much coal can be bought 
for 19201 dollars? Ans. 3200^ tons. 

What does tho first order nt the right of the decimal point ex* 
press? The second order? The third? 



64 DIVISION. 

LONG DIVISION. 

66* Division is called laong Divifiion when the work 

Is all written. 

1. Divide 34531 by 15. 

We write the diyisor, 
OPERATION. and begin to divide as 

Dimidend. in short diTision. 

Dv9%»or 1S)S45S1(2S02 jg Quotteni, 15 is contained in 34 
A^ thousands, 2 thousand 

times; we write the 2 

.^ thousand in the quo- 

'y^ tient, at the right of the 

jf^ dividand. 

16 X 2 thousand = 
^^•^ 30 thousand, which sub- 



tracted from 34 thou- 
~ sand leaves 4 thousand. 

1 Remainder. Bringing down the fig- 

ure of the next lower 
order of the dividend, we have 45 hundred, in which 15 is con- 
tained 8 hundred times ; we write the 8 hundred in the quotient 

15 X 3 hundred = 45 hundred, which subtracted from 45 hun- 
dred leaves nothing. Bringing down the next figure, we have 3 
tens, in which 15 is contained tens times ; we write the tens in 
the quotient, and bringing down the next figure, we have 31 units, 
in which 15 is contained 2 times ; we write the 2 in the quotient. 

Multiplying and subtracting, as before, we have a remainder of 
1 ; and, for the complete quotient, 2302^. 

In practice, we may say : 15 in 34, 2 times ; write 2 in the quo- 
tient; 15 X 2 = 30, which from 34 leaves 4. Bring down 5; 15 
in 45, 3 times ; write 3 in the quotient ; 15 X 3 = 45, which from 
45 leaves 0. Bring down 3 ; 15 in 8, times ; write in the quo- 
tient. Bring down 1 ; 15 in 31, 2 times ; 15 X 2 = 30, which from 
31 leaves 1. Answer, 2302^. 

When is Division called Short Division? (C3.) WheU called 
Long Division ? (66.) How do Long and Short Division differ? 
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Rule. — Write the divisor cub tJie left of the diinr 
dend. 

Begin at the left; divide tJie number expressed bj/ 
the fewest figures of the dividend tJiat will contain 
the divisor, and write the quotient at the right of 
the dividend. 

Multiply the divisor by this quotient ; subtract the 
product from the part of the dividend used, and to 
the remainder bring down the next figure of tJie 
dividend. 

Divide as before, and so continue till aZl the figures 
of the dividend have been used. 

If there be a final remainder write it, with the 
divisor beneath, after the integral part of the quo- 
tient. 

Proof. — The same as in short division. 



JtaeamplM. 




2. Divide 26639 by 19. 




OPERATION. 


PROOF. 


19)26639(1402Ji,An*. 
19 


1402 

19 


76 
76 


12618 
1402 


039 
38 


26638 

1 Remainder. 


1 Rtmaindtr. 


26639 



How do you write the Divisor? Where do you begin to divide? 
How do you multiply and subtract? What is the Bulo? The 
Proof? 



S* 



6fi 



DITIBION. 



8. Divide 887C3 by 32. 

OPERATION. 

S2)88763(2773U 
64 



4. Divide 400000 by 96. 

OPERATION. 

96)400000(4166^ 
384 





247 




160 




224 




96 




236 




640 




224 




676 




123 




640 




96 




576 




27 




64 




Divide, 




5. 


6780 by 15. Ans.452. 


18. 


462442 by 183. 


6. 


9125 by 25. 


19. 


5904 by 82. Ans. 72. 


7. 


58752 by 32. 


20. 


208126 by 345. 




Ans. 1836. 




Ans. 603^. 


8. 


40566 by 19. 


21. 


65705 by 73. 




Ans. 2135^V. 




Ans.900y^. 


9. 


32572 by 34. 


22. 


14220 by 316. 


10. 


29880 by 95. 


23. 


2780 by 13. 


11. 


3762 by 24. 


24. 


42024 by 103. 




Ans. 156j^. 




Ans. 408. 


12. 


7168 by 28. Ans. 256. 


25. 


27030 by 19. 


13. 


6750 by 15. Ans. 450. 


26. 


45817 by 35. 


U. 


1748 by 18. 


27. 


• 6318 by 27. 




Ana. 97-A^. 




Ans. 234. 


15. 


22200 by 222. 


28. 


77112 by 204. 


16. 


9125 by 25. Ans. 365. 




Ans. 378. 


17. 


45678 by 16. 


20. 


0990 by 54. 



Rbyibw. — What is an Operation? (13.) A Rule? (U.) 
What an Example? (p. 20.) What is an Ejccrciso? (p. 10.) 



I 
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30. 34331 by 11. 

Ans. 3121. 

31. 11520 by 12. 

32. 66327 by 320. 

Ans. 207^^^ 

33. 46800 by 144. 7 



34. 241086 by 1132. 

Ans. 2121153. 

35. 727604 by 3002. 

Ans. 202. 

36. 437850 by 75. 

Ans. 5838. 



37. If 630 dollars be divided equally among 15 men, 
how mnch will each receive? Ans. 42 dollars. 

38. At the rate of 31 miles an hour, how long will a 
train of cars be in going 1116 miles? Ans. 36 hours. 

39. If a ship sail 3648 miles in 24 days, at what rate 
is that per day? . Ans. 152 miles. 

40. If 12 schools together have 1932 scholars, what is 
the average number of each? Ans. 161 scholars. 

41. When 16 acres cost 2304 dollars, what is the cost 
per acre? yS- Ans. 144 dollars. 

42. If 100 men share equally a prize of 17650 dollars, 
what is the share of each ? 

43. When 110 plows are worth 1320 dollars, what is 
each plow worth? Ans. 12 dollars. 

44. If 21 bushels of wheat weigh 1260 pounds, w^hat 
is the weight of one bushel ? 

45. 25 workmen received for a job 3155 dollars, to be 
equally di\ided among them ; how much did each one 
receive? Ans. 126^^ dollars. 

46. A field containing 11 acres produced 746 bushels 
of com ; what was the yield per acre ? 

47. If a person can copy 50 words in a minute, how 
long will he be in copying 47569 words? 

Ans. 951-J^5 minutes. 

Review. — What is Division ? (59.) What is the nnmber to be 
divided called? (69.) The number by whicK^e dlvida? C.S^.^ 
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48. At a sale, 28 carriages sold for G972 dollars ; Tvhat 
was the average rate? Ans. 249 dollars. 

49. The salary'- of the President of the United States 
is 50000 dollars a 3'ear ; how mnch is that a day, there 
being 365 days in a year? Ai*s. 136|f J dollars. 

50. The distance from the earth to the moon is 240000 
miles ; how long would a person be in reaching it, sup- 
posing he coald move regularly 30 miles an hour ? 

Ans. 8000 hours. 

REVIEW. 

1. Add together ninety thousand three hundred and 
forty, one thousand three hundred and six, and two. 

Ans. 91648. 

2. Subtract five thousand three hundred and seven- 
teen from sixteen thousand one hundred and thirty- 
four. 

3. A and B start from the same point and travel in 
opposite directions. How far apart are they when A has 
gone 67 miles and B 139 miles? 

4. The smaller of two numbers is 569, and their 
difference is 731 ; what is the larger number? 

Ans. 1300. 

5. A and B start from the same point and travel in the 
same direction. How far apart are they when A has 
gone 198 miles and B 319 miles? 

6. The product of two factors is 4680, and one of the 
factors is 15 ; what is the other factor? Ans. 312. 

7. Bought goods to the amount of 3467 dollars, paying 
for them in com 421 dollars, in wheat 968 dollars, and 
the rest in money ; how much money was paid ? 

Rbview. — What is Notation ? f 32.) Numeration ? (36.) 
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8. Prom (G12 + 12) take (316 — 32). Ans. 340. 

9. (591 X 3) + 29 =z= how many ? Ans. 1802. 

10. Gave 3375 dollars and 5 horses, worth each 125 
dollars, for a (jirm of 1 GO acres ; what was the cost of the 
farm per acre ? Ans. 25 dollars. 

11. What number is that which if added to 1000 will 
amount to 5417? Ans. 4417. 

12. Bought 3 barrels of flour at 12 dollars a barrel, 
and 7 tons of hay at 30 dollars a ton, and paid for the 
whole 44 sheep; how much each was allowed for the 
sheep? Ans. 4 dollars. 

13. (565 + 10) -7- 25 = how many? Ans. 23. 

14. Paid one-half of 36730 dollars for some oil-lands, 
which turned out to be 963 dollars more, than their true 
value; what were they worth? Ans. 17402 dollars. 

15. If the yearly income of a farmer is 2163 dollars, 
and from it he has to pay 122 dollars for repairs, 35 
dollars for taxes, 516 dollars for hired help, and 805 
dollars for support of his family, how much can he 
saye? Ans. 685 dollars. 

16. At 85 dollars per acre, how many acres of land 
can be bought for 8575 dollars? 

Ans. 100, with 75 dollars left. 

17. At 150 dollars each, how many horses can be 
bought for 2 1 65 dollars ? 

18. A drover has 2144 dollars, with which he wishes 
to buy horses at 165 dollars each, and then lay out the 
remainder for sheep at 4 dollars each. How many of 
each can he buy? Ans. 12 horses, and 41 sheep. 

Review. — What is Addition ? (39.) Subtraction ? (44) Mul- 
tipUcation? (49.) Division? (69.> 




UHITED STATES MONET. 

69. ITnited States Money is the legal cnirency of the 
United States. 

10 milb are 1 cent, marhed C. 

10 cents, 1 dime, d. 

10 dimes, 1 dollar, $ 

10 dollars, 1 eagle, E. 

70* Coins are pieces of metal stamped by Government 
to circulate as money. 

71. The coins of the United States are of bronze, 
nickel, silver, and gold ; — 

Brokze — cent ; Nickel — three-cent and five-cent ; 
Su-VEE — dime, quarter-dollar, half-dollar, and the trade 
dollar; Gold — dollar, quarter-eagle, three dollar, half- 
eagle, eagle, and double-eagle. 

What ii United Stntea Money? KecHe tlie Table. What are 
Coin* ? Of wliHC Hre tlic coins of the United Suues ? WhicL ore of 
bronze? Of nickel? Of tilrer ? Of goldt 
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72. The Dollar is the unit of United States Money. 

73* In accounts, eagles are expressed in dollars, dimes 
in cents, and mills oiten in parts of a cent. 

Thus, 3 eagles are called 30 dollars ; 2 dimes, 20 cents ; 
and 5 mills, often, half a cent. 

Eagles tire teiis of dollars, dimes are tenths^ cents 
hundredths^ and mills thoti^ndths, of a dollar, and they 
are separated from dollars by the decimal point, (•) 

Hence 44 eagles 4 dollars 4 dimes 4 cents 4 mills are 

written 

$444,444, 

and read four hundred forty-four dollars forty-four cents 
four mills. 

74* In United States Money, 10 of a lower denomina- 
tion are 1 of the next higher. Hence, 

United States Money may be written^ added, subtractedj 
multiplied J and divided, by preceding rules. 

MBNTATi EXBMCISBS. 

1. How many mills are there in 7 cents? 

Solution. — Since in 1 cent there are 10 mills, in 7 cents there 
are! times 10 mills, which are 70 mills. Therefore, in 7 eenis 
there are 70 mills, 

2. How many cents are there in 8 dimes? 

3. How many dollars are there in 5 eagles? 

4. How many dimes are there in 6 dollars ? 

5. How many dollars are there in 4 half-eagles ? 

What is the Unit of United States Money? How are Eagles ex- 
pressed in accounts? Dimes? Mills, often? What arc Eagles? 
Dimes? Cents? Mills? How are dimes, cents, and mills sepa- 
rated from dollars ? How many of a lower denomination in United 
States Money make 1 of the next higher? How may United 
States Money be written, added, subtracted, etc. ? 
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X ' 

6. How many cents are there in 6 half-dimes ? 

7. How many cents are there in 4 quarter-dollars? 

8. How many dollars are there in 3 double-eagles? 

9. How many cents are there in 70 mills? 

Solution. — Since in 10 mills there is one cent, in 70 mills 
there are as many cents as 10 mills are contained times in 70 mills, 
which are 7. There/ore, there are 7 cents in 70 mills, 

10. How many dimes are there in 60 cents? 

11. How many dollars are there in 100 cents? 

12. How many dollars are there in 300 cents? 

13. How many dollars are there in 70 dimes? 

14. How many cents are there in 90 mills? 

15. How many eagles are therein 110 dollars? 

WJtITTJEN JEXERCI8SS. 

Copy and read the following : — 

1. $7.65. 4. $16,125. 7. $100.06. 

2. $12.20. 5. $77,005. 8. $363.55. 

3. $37.02. 6. $11,111. 9. $217,755. 

Write in figures : — 

10. Twenty-five dollars fifteen cents. Ans. $25.15. 

11. Sixty-three dollars seven cents. Ans. $63.07. 

12. One hundred dollars ten cents. Ans. $100.10. 

13. Two dollars two cents five mills. Ans. $2,025. 

14. No dollars sixteen cents. Ans. $0.16. 

15. Twenty-five dollars five mills. Ans. $25,005. 

16. Five hundred seventy-nine dollars. Ans. $579. 

17. Three dollars no cents eight mills. 

18. One thousand dollars one cent. Ans. $1000.01. X 

Give the Solution of Ex. 9. 
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ADDITION. 
75. 1- Add $21.38, $1.82, and $31,015. 

OPERATION. 

A 1 mo ^°^ convenience, we write the numbers so that 

^ ' figures of the same order shall stand in the same 

1 ,o 4 column, and begin at the right to add, obsen'ing 

3 1 »0 1 5 to place the decimal point between dollars and 

(2.) (3.) (4.> (5.) 

$100.31 $91,636 $167,345 $18.45 

19.435 160.05 70.00 29 68 

8.005 10.109 707.07 106.05 



Ans. $122,750 $15448 

6. Add $960.17, $817.05, $3.09, and $29.19? 

7. Bought a coat for $12.50, a vest for $6, a pair of 
shoes for $2.12^, and a handkerchief for $0.87^; how 
much did the whole cost? Ans. $21.50. 

8. Sold a horse for $208, a cow for $70, and some hay 
for $27.50^ how much did the whole bring ? 

9. Albert Dayton owes A $145.91, B $1690.84, C 
$345.11, D $918.85, and E $1144.75 ; what is the whole 
amount of his debts ? Ans. $4245.46. 

10. If I give for a plow $10.63, for a wagon $86.75, 
for a load of hay $17.15, and for a hoe $1.25, how much 

do they all cost me ? 

11. A merchant owes three hundred seven dollars, six 

hundred twenty-two dollars eighty-eight cents, sixty-two 
dollars 17 cents 5 mills, 325 dollars 12 cents 5 mills; 
how much does he owe? 

How are the numbers written in Addition of United States 
Money? Why? Ans. Because only numbers of the same denom- 
ination can be added? Where do you begin to add? Where do 
you place the decimal point in the result? 

7 
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SUBTRACTION. 
76. 1. Subtract $109.02^ from $963.03. 

OPERATION. For convenience, we write the subtrahend un- 

£9 S 3 30 ^^^ ^^^ minuend, so tiiat figures of the same order 

1 HQ n^ K ^^^^ stand in the same column, and begin at the 

\ right to subtract, observing to place the decimal 

£ 8S A 005 poi'*' between dollars and cents. 

Here, in the subtrahend, we write the \ cent af 
5 mills ; and in the minuend note the place of mills by 0. 

(2.) (3.) (4.) (5.) 

$807.09 $420.35 $87,305 $8,340 

191.63 319.06 19.32 6.765 



$615.46 $1,575 

6. Subtract $59.23 from $319.07. Ans. $259.84. 

7. Subtract $87.62^ from $93.08. Ans. $5,455. 

8. On going to the village I had in my pocket $102.50, 
but I spent in a store $37.85 ; how much had I then 
left? Ans. $64.65. 

9. From $7 take 7 cents. Ans. $6.93. 

10. From $11 take 1 mill. Ans. $10,999. 

11. Bought goods for $5675.50, and sold them for 
$7500.31 ; how much was made by the operation? 

Ans. $1824.81. 

12. Bought a slate for 25 cents, an arithmetic for 60 
cents, some other books for $12,125, and some stationery 
for $1.62^, and gave in payment a twenty-dollar note; 
how much change should be received? Ans. $5.40. 

How do you write the Numbers for Subtracting? Where do you 
begin to subtract? Where place the Decimal Point? 
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MULTIPLICATION. 
77. 1. Multiply $316.12 by 5. 

OPERATION. 

S 3 16 .1 2 ^^ begin at the right to multiply, observing 
f, to place the decimal point between dollars and 



$1580.60 


• 




(2.) 


(3.) 


(*.) 


$7.14 


$210.0G 


$40.G25 


14 


37 


24 



2856 147042 162500 

714 63018 81250 



$99.96 $7772.22 $975,000 

5. Multiply $192,075 by 108. Ans. $20744.10. 

6. Multiply $47.56 by 16. 

7. What cost 9 tons of coal at $5.50 per ton? 

8. What will be the cost of 563 bushels of wheat at 
$2.25 per bushel? Ans. $1266.75. 

9. Bought 260 pounds of sugar at $0,125 per pound, 
and sold it at $0.15 per pound ; what was the gain in the 
operation? Ans. $6.50. 

10. Sold 4 cords of wood at $8 a cord, 3 tons of hay 
at $32.50 each, taking in part payment a cow worth $63 
and the balance in money ; how much money was de- 
ceived? Ans. $66.50. 

11. What cost 36 pairs of shoes at $2.1 2 j- each? 

12. What cost 31 yards of broadcloth at $6.50 per 
yard? Ans. $201.50. 

Review. — What is United States Money? What are Coins? 
Of what metals are the coins of the United States ? 
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13. Sold '316 pairs of boots at $6.50 per pair, and 
received in payment $1000 down, and the balance in a 
note. For how much was the note? Ans. SI 054, 



DIVISION. 

78. 1. Divide $65.56 by 8. 

OPERATION. Dividing the dollars and the cents, wq have 

8 )^ 6 O ,o o . a remainder, which we write as a part of a 

Q v' • 8 In the second operation, the division is ex- 

>?*)J? /? A" ^ /? ^ tended to mills by supplying the mills' place in 

^ _^J the dividend. The two answers, although a 

is 195 li^tic different in form, express the same value. 

2. Divide $497 by 4. 

OPERATION. 

4)$497 4)$497.00 

, Or, 

$124^ $124.25 

(3.) <4.) (5.) (6.) 

9)$648.81. 8)$108 6)$986.40 7)$684.614 



72.09 $97,802 

7. Divide $2764.25 by 7. Ans. $39'4.892+. 

Here, in the answer, the sign -{^ shows that the division is 



not exact. 



How may the division be extended from dollars to cents, when 
there is a remainder, and no cents in the dividend? Ans. By sup- 
plying the two places of cents by ciphers. How may the division 
be extended to mills from cents, when there is a remainder, and no 
mills in the dividend ? Ans. By supplying the place of mills hy a 
cipher. What does the sign -|^ written after an answer indicate ? 
Why do the two answers obtained to £x. 2 express the same valiie? 
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8. Paid 878 for 12 sheep; how much was that for 
each? Ans. $6.50. 

9. A merchant paid $255 for 75 sheep ; how much 
was that a head ? Ans. $3.40. 

10. If $11.44 bo paid for 26 yards of drilling, what is 
the cost per yard ? Ans. $.44. 

11. If 24 men receive $637 to be equally divided 
among them, how much is each man's share ? 

Ans. $26,541+. 

12. Bought 25 yards of cambric for $4 ; how much 
was that a yard ? Ans. $.16. 

13. If a merchant paid $240 for 32 tons of coal, what 

was that a ton ? 

14. A farmer expended $427.12J for 201 sheep; for 

how much apiece must he sell them, so as neither to gain 
nor lose? Ans. $2,125. 

BILLS AND ACCOUNTS. 

79* A Bill is a written statement of merchandise 
bought or sold, or of services rendered. 

80* An Account is a written statement of debt and 
credit between two parties. 

The party owing is the Debtor^ an4 the party owed is 
the Creditor. 

81. A bill is receipted when its pa3'^ment is acknowl- 
edged by the party in whose favor it is, or by some one 
authorized to act for him. 

82* In the settlement of an account it is required to 
find the difference between the items of debt and the 
items of credit, or the balance. 

"What is a Bill? An Account? Which party is the Debtor? 
Which the Creditor? When is a bill receipted ? 

7* 
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Find the amount due on each of the following bills, or 
accounts. 

(1.) IVcw York, «=>^:^ •^ •^jr/: 

Bonght of J. B. DALTOIV & CO^ 






(2.) Philadelphia,^^ ^^ ^^//; 

Bonsht of WILLIAM HOLSTHiinr, 



/^^. 



.^^ 
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(2.) Sew Orleans, .j0^/. f, ^#;r/; 

To FELIX DUMAS & CO., Dn 



j^^Ssc.S^ 



(3.) St Louis, Ji,^ r, rS^r. 

rS^^. To HENRY D. FELT, Dr. 



j^^/€9.J9d 



/#;r/: Cr. 

«=»#^«^ 9. jSfy <S:mU^ j^§C9. CO 

j^^CC§,CO 



j2S.^«m>» -^^ .j^ -^^. -^, ffic^o 



80 rACTORING. 

FAOTOBING. 

83. 1. How many times 2 is 10? "What two whole 
numbers multiplied together will produce 10? 

2. What two whole numbers multiplied together will 
produce 6? Will produce 15? 

3. What two whole numbers greater than 1, multiplied 
together will produce 21? What three wht)le numbers 
greater than 1, multiplied together will produice 30? 

4. What whole number taken as a factor twice, will 
produce 4? Will produce 9 ? 

5. Name some whole number that cannot be produced 
by multiplying together two whole numbers greater 
than 1. 

6. Name some number that is the product of two or 
more integers greater than 1, 

7. Name some whole numbers that can be divided by 2 
without a remainder. That can be divided by 2 and by 
3 without a remainder. 

8. Name some whole number that can only be divided 
by itself or by 1, without a remainder. 

8I» An Integer, or Integrikl Number, is a whole 
number. 

85» A Prime Number is an integer which cannot be 
divided without a remainder by any integer other than 
itself, or 1 ; as 1, 2, 3, 5, 7. 

86* A Composite Nmnber is an integer which can be 
divided without a remainder by some integer other than 
itself, or 1 ; as 4, 6, 8, 8. 

What is an Integer? A Prime Number? A Composite Number? 
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87* A Factor of a number is any integer contained 
in it without a remainder ; thus, 2 is a factor of 4. 

A Prime Factor is a prime number. 

88« Factoring is the process of finding the factors 
of a composite number. 

A PRINCIPLE OF FACTORING. 

89 • -^ number is equal to the product of its prime 
factors^ 

WRITTHK HXBItCISBa. 

90* 1. Find the prime factors of 84. 

OPERATION. By trial, we find that 84 it composed of two 

2 )8j^ factors, 2 and 42; of which 2 is prime, and 42 

2 yjti " composite. 

2_£ The 42 we find composed of the factors 2 and 

3)21 21 ; of which 2 is prime, and 21 is composite. 

"Z The 21 is composed of two factors, 3 and 7, 

hoth prime. 
Therefore, the prime factors required are 2, 2, 3, and 7. 

^\x\q,— Divide the given number by any prime 
number greater than 1, that will divide it without 
a remainder, and the quotient, if composite, in the 
same manner; and thus continue until the quo^ 
tient is prime. The divisors and the last quotient 
will be the prime favors required. 

Proof. — The product of the prime factors will equal 
the given number, if the work is right. 

What is a Factor? A Prime Factor? What is Factoring ? How 
do you divide the given number? If the quotient is composite, how 
do you proceed? How long do you continue? What will be the 
prime factors ? Recite the Bule. What is the Proof? 
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2. What are the prime factors of 44? Ans. 2, 2, 11. 

3. What are the prime factors of 57? 

4. What are the prime factors of 68? Ans. 2, 2, 17. 

5. What are the prime factors of 70? Ans. 2, 5, 7. 

6. What are the prime factors of 95? 

7. What are the prime factors of 210? 

Ans. 2, 3, 5, 7. 

8. What are the prime factors of 735 ? 

Ans. 3, 6, 7, 7. 

MULTIPLICATION BY FACTORS. 
91. 1. Let it be required to multiply 452 by 63. 

OPERATION. 

4-5 ^ 68 is equal to 7 times 9 ; hence 63 times 452 

7 is equal to 9 times 7 times 452. 7 times 452 

gives 3164, and 9 times 7 times 452, or 9 times 

3164 3164, gives 28476. 

Therefore, 452 multiplied by 63 is equal to 

28476. 



Ans, 28476 

Bu\e,— Multiply the multiplicand by one factor, 
and this product hy another, and so on, until all 
the factors Jiave been used; the last product will 
be the one required. 

Maeampies, 

2. Multiply 365 by 35, using its factors. 

- - — ■ — ■ ■ ■-■■■■— — —- — ■ — . . 

When the multiplier is a composite number, how can you multi- 
ply ? Ans, By its factors. What is the Bule ? 
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3. Multiply 205 by 27, or 3 X 9. 

4. Multiply 2G5 by 32, or 4 X 8. Ans. 8480. 

5. Multiply 521 by 16, or 4 X 4. Ans, 8336. 

6. Multiply 1124 by 60, or 10 X 6. Ans. 67440. 

Here, we annex a cipher . to the multiplicand for the 
product of it by 10 (Art. 54), and then multiply by the 6 ; 
that is, tee annex the cipher to the multiplicand, and multi^ 
ply by the 'number expressed by the significant figure, 

7. Multiply 301 by 50, or 10 X 5. Ans. 15050. 

8. What cost 42 horses, at $165 each? 

9. Multiply 2400 dollars by 15, using its factors. 

Ans. 36000 dollars. 

10. Required the weight of 56 bags of grain, each 
weighing 112 pounds. Ans. 6272 pounds. 

11. Required the cost of 249 bales of goods, at $28 
per bale. 

12. A farm has been divided into 49 lots, each contain- 
ing 570 square rods ; how large was the farm? 

Ans. 27930 square rods. 

CANCELLATION. 

92. Cancellation is the process of shortening opera- 
tions in division, by rejecting equal factors from the divi- 
dend and divisor. 

Cancellation depends upon the principle that 

Dividing both the dividend and divisor by the same 
number will not change tJie quotient, 

Whiit is Cancellation? Upon what principle does Cancellation 
depend? 
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To prove this principle, let the dividend be 16 and the di- 
visor 4. Then, lG-^4 = 4. Now, if we divide th6 dividend 
and divisor by some number, as 2, the dividend becomes 8, nnd 
the divisor, 2; .ind 8-7-2z=4, the same result as before. 

93. 1. Divide 60 by. 15. 

««r-«.^,^». l^or convenience, we indicate 

OPERATION. . ' 

tlie division, by writing the divi- 
60 ^ X 20 dcnd over the divisor. 

— = = 4, Ans. Pactoring, the dividend bc- 

15 $ X 5 comes 3 X 20, and the divisor 

3 X 5, 
Canceling, by crossing the factor 3, common to both dividend and 
divisor, we have ^, or 20 ^ 5, equal to 4, the quotient required. 

2. Divide 2 times 45 by 9. 

OPERATION. Indicating the divls- 

45 X2 0X5X2 ion, and factoring, the 

^:; zzi 10, Arts, dividend becomes 9 X 

9 5X2. 

Canceling the factor 
9, common to both dividend and divisor, we have left in the dividend 
5 X 2, or 10, which is the quotient. 

3. Divide 16 times 21 by 8 times 14, 



OPERATION. Canceling the factor 8, common to 

. ^ both divisor jiiid dividend, we have left 

2 3 

^ in the dividend 2, in place of 16. 

Ip X ^^ Canceling the factor 2, common to 
=■ o, ^715. |)Qtii divisor and dividend, we have left 

^ X ^d in the divisor 7, in place of 14. 

fl Canceling the factor 7, common to 



Prove this principle. 
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the dividend and divisor, we liare left in the dividend 3, which is 
the quotient. 

Rule. — Cancel all the fa^ybors common to both divi- 
dend and divisor, and then divide the prodiLct of 
the remaining factors of the dividend hy the prod- 
uct of the remaining factors in the divisor. 

When a factor is canceled, 1 is understood to remain, but 
does not require to be written, except in the quotient, when 
there are no other factors. 

4. Divide the product of 16 X 14 ])y 8X7. 

Ans. 4, 

5. Divide the product of 21 X 15 X 5 by 18 X 10 
X 3. Ans. 2\l. 

6. Divide the product of 33 X 85 X 6 by 11X7 
X 3. 

7. Divide the product of 72 X 8 by 12 X 6. 

Ans. 8. 

8. How many bushels of potatoes, at 60 cents a bushel, 
must be given in exchange for 4 calico dresses, each con- 
taining 12 yards, at 30 cents a 3''ard? 

9. How many bushels of peaches, at $1.60 a bushel, 
must be given for 5 bushels of apples, at $1.28 a bushel? 

Ans. 4 bushels. 

10. Exchanged 3 firkins of butter, each containing 66 
pounds, at 24 cents a pound, for 6 bags of coffee, each 
containing 82 pounds ; how much was the coffee a pound? 

Ans. 21 cents. 

What is the Rule ? When a factor is canceled, what remains ? 
When is the factor 1 to be written ? 
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AFALTSIS. 

94* Analysis, in Arithmetic, is the process of solving 
a question or example by considering the relation of its 
numbers. 

No rules, therefore, are required for the solution of 
questions by analysis. 

1. If 6 oranges cost 18 cents, what will 8 oranges cost? 

Solution. — If Q oranges cost 18 cenis^ 1 orange will cost 1 
sixth of 18 cents, which is 3 ceMs, and 8 oranges will cost 8 times 
3 cents, which are 24 cents. Therefore, ifQ oranges cost 18 cents, 
8 oranges will cost 24 cents. 

2. If 5 peaches cost 10. cents, how much will 10 peaches 
cost? 

3. If 7 yards of velvet cost $28, how much will 9 yards 
cost? 

4. If 8 pounds of sugar cost 72 cents, how much will 
10 pounds cost? 

5. When 36 cents are paid for 4 quarts of berries, how 
much must be paid for 7 quarts ? 

6. What will 10 quarts of milk cost, if 5 quarts cost 40 
cents ? 

7. When $6 will buy 24 yards of cloth, how many yards 
will $8 buy? 

8. If 9 pounds of veal cost 54 cents, how many pounds 
can be bought for 42 cents ? 

9. If 7 plows can be bought for $77, how many can be 
bought for $44 ? 

What is Analysis? 
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10. When $8 will buy 40 rakes, how many can be 
bought for $11? 

11. If 12 men can do a piece of work in 6 days, how 
many days will it take 9 men to do the same ? 

Solution. — If VI men can do the toork in 6 days, it will take 
1 man 12 times 6 days, or 72 days, to do it, and 9 men 1 ninth of 
72 days, or 8 days. 

12. If 7 men can dig a ditch in 8 days, how many days 
will be required for 14 men to dig it? 

13. If 6 horses eat a bag of oats in 10 days, how many 
horses will eat the same quantity in 15 days? 

14. How long will it take 5 men to reap a field, if it 
take 15 men 3 days to reap it? 

15. How long will it take 9 men to build a wall, if it 
take 6 men 6 days to build it? 

16. If 7 books cost $21, what will 11 books cost? 

17. When 8 barrels of flour will pay for 12 yards of 
broadcloth, at $6 a yard, how much is the flour per bar- 
rel? 

18. If 5 men can hoe a field of corn in 9 days, in what 
time can 15 men hoe it? 

19. When 10 oranges will pay for 20 apples, at 2 cents 
each, what is the price of each orange ? 

20. When 10 bushels of wheat will pay for 5 cords of 
wood, at 4 dollars per cord, how much is the wheat per 
bushel? 

21. If 9 pencils cost 54 cents, what will 12 pencils cost, 
at the same rate ? 



Review. — What is an Integer ? (84.) A Prime Number ? (86.) 
A Composite Number? (86.) A Factor? (87.) 
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WRITTEN JSXJERCI8JB8, 

1. If 9 acres of land produce 315 bushels of wheat, 
how many bushels will 7 acres produce? 

OPERATION. ^^^ acres of land produce 315 

bushels of wheat, 1 acre will 

35 

produce 1 ninth of 215 bushels / 

3^* X • or 35 bushels, and 7 acres will 

= 245 bu., Ans. produce 7 times 85 bushels, or 

^ 245 bushels. 

2. If 10 yards of cloth cost $15, what will 8 yards 
cost? Ans. $12. 

3. If 5 pounds of cheese cost 45 cents, what will 18 
pounds cost? Ans. $1.62. 

4. If 26 yards of cloth cost $78, what will 17 yards 
cost? 

5. If 72 bushels of apples cost $36, what will 84 bush- 
els cost? Ans. $42. 

6. If 8 bushels of wheat cost 12 dollars, what will 20 
bushels cost? Ans. $30. 

7. If a man can earn in 5 months $176.25, how much 
can he earn in 12- months, or 1 year? Ans. $423. 

8. When 3 books cost $1.14, what will 3 dozen cost? 

Ans. $13.68. 

9. If 3 dozen books cost $13.68, what will 3 books 
cost? 

10. When $12.75 will purchase 17 yards of cloth, how 
many yards will $2.25 purchase? 

11. How far can a man travel in 7 days, at the rate of 
244 miles in 4 da3'^s? Ans. 427 miles. 

Review. —What is a Prime Factor? (87.) Factoring? (88.) 
What is Cancellation? (92.) Upon what principle does it depend? 
(92.) 
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12. If 14 horses eat a load of hay in 14 days, how 
many horses would be required to eat the hay in 7 weeks ? 

Ans. 4 horses. 

13. Bought 72 yards of broadcloth for 160 bushels of 
wheat, at $1,80 per bushel ; how much was the broadcloth 
a yard ? Ans. $4. 

14. If I give $1887 for 148 barrels of flour, how many 
barrels can I buy for $63.75 ? Ans. 5 barrels. 

15. If 7 men can build a house in 84 days, how many 
men could build it in 21 days? Ans. 28 men. 

16. When $30 is paid for 25 pounds of tea, how much 
must be paid for 40 pounds ? 

17. A drover exchanged 25 horses for 550 sheep, at 
$5.50 each ; how much did he get for each of his horses ? 

Ans. $121. 

18. If 5 tons of hay cost $106.25, what will 13 tons 
cost? Ans. $276.25. 

19. In what time will 48 men do a piece of work that 
12 men can do in 24 days? Ans. 6 days. 

20. When 15 pounds of sugar can be bought for $1.80, 
what will 18 pounds cost? 

21. How far can a man travel in 18 days, at the rate 
of 378 miles in 6 days? Ans. 1134 miles. 

22. If a man travel 1134 miles in 18 days, how many 
miles will he travel in 6 days ? 

23. How many pounds of coffee can be bought for $21, 
if 30 pounds cost $6? Ans. 105 pounds. 

24. When 18 pounds of sugar can be bought for $2.16, 
what will 15 pounds cost? Ans. $1.80. 

Review. — What is Analysis in Arithmetic? (94.) What is 
Arithmetic? (15.) Addition? (39.) Subtraction? (44.) Multi- 
plication? (49.) Division? (69.) 



COHUOH PBAOTIOIirR. 



COMMON FEACTIOirS. 




93. If B. unit, aa one a:p- 

1 pic, be (!Iuii1eiI into two equal 
parts,, eacU of these parts is 
I one half. 

i unit bo cTividoil into 
three equal parts, one of these 
parts is one third; two of them, two thirds, etc. 

If a unit be divided into four eqnal parts, one of these 
parts is one fourth; two of them, tmo fourths; three of 
them, three fonrtha : etc. 

In like manner, if a unit be divided into five equal parts, 
the parts sa^ fifths; if into six equal ports, sixths; and 



96. A Fraction is one or more equal parts of a unit. 
Thus, one half, two thirds, are fractions. 

%1, The Denominator of a fraction is the number 
wliich shows into how many equal parts the unit is di- 
vided. Thus, 

Three is the denominator of two thirds. 

If a unit be divided into two equal ports, vhat la one of the equal 
parts called? Into three equal par(<? Into four? Into fire? What 
U a Fraction? The Denominator? 
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98* The Numerator of a fractioB is the number 
which shows how many of the equal parts of the unit are 
taken. Thus, 

Two is the numerator of two thirds. 

99* A Common Praotion is a fraction expressed by 
writing the numerator above, and the denominator below, 
a dividing line ; as, 



One half, written 


i 


Two fifths, written f 


One third, " 


i 


Three fifths, ' 


f 


Two thirds, " 


f 


Four fifths, ' 


t 


One fourth, " 


i 


One seventh, * 


f 


Two fourths, " 


f 


Three eighths, ' 


f 


Three fourths, written 


i 


Five ninths, ' 


i 


One fifth, " 


i 


Seven tenths, * 


T^ 



100. The Terms of a fraction are the numerator and 
denominator. 

The Unit of a fraction is the unit, or single thing, 
divided into equal parts. 

A Fractional Unit is one of the equal parts into which 
the unit of a fraction is divided. 

101« An Integer may be expressed in a fractional 
form, by writing 1 under it, for a denominator. Thus, 

2 may be written f , and read, 2 ones. 

8 may be written f , and read, 3 ones. 

7 may be written ^, and read, 7 ones. 

10 may be written Jy®-, and read, 1 ones. 

What is the Numerator of a fraction ? What is a Common Frac- 
tion? What are the Terms of a fraction? What is the Unit of a 
fraction ? A Fractional Unit ? How may an Integer he expressed 
in a fractional form ? 
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i02« -^ Proper Fraction is one whose numerator is 
less than the denominator ; as f , |. 

i03« An Improper Fraction is one whose numerator 
equals or exceeds the denominator ; as |^, |. 

104* A Mixed Number is a whole number with a 
fraction ; as 3 J, read, three and one fourth. 



JSXERCI8E8. 



Express by figures : — 



1. Two sixths. 

2. Three sevenths. 

3. Five eighths. 

4. Six ninths. 

5. Two tenths. 

6. Seven elevenths. 

7. Eight twelfths. 

8. Nine sixteenths. 



Ans. § 



9. Seven ones. 

10. Four ninths. 

11. Eight seventeenths. 

12. Fifteen twentieths, 

13. Ten thirtieths. 

14. Six ninths. 

15. Eleven ones. 

16. Seventeen fortieths. 



Write and read the following : — 



17. h h T^T, 


T^. 


20. H. -V, ¥, 


A. 


18- «, i§, ^, 


if. 


21. V, H, h. 


A- 


19. «, «, f, 


h 


^2. ■^, 2T» 5T» . 


¥• 


Write the following, 


and tell the kind of fraction : 




23. f, f, 1, 


H- 


26. ii, \h 4*. 


Si- 


24. \h A, A. 


1*. 


27. UJ, i^i, J, 


ll?. 


25. J, 13J, il, 


^• 


28. 17f, V-, 61^, 


as* 



What is a Proper Fraction ? An Improper Fraction ? A Mixed 
Number? What does a fraction indicate? 
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PRINCIPLES OF FRACTIONS. 

i05* 1- TheYv^MB of a fractionisthe qvx>tiewt of thB 
numerator divided by the denominator. 

For Ji fraction indicates division, the numerator answering 
to the dividend, and the denominator to the divisor. Thus, 
the quotient of 1 divided by 2 is j ; 3 divided by 4 is | ; and ^ 
is 2. 

2. Dividing both terms of a fraction by the same number 
does not diange its value. 

For it has been shown, that canceling equal factors in the 
dividend and divisor does not change its quotient ; and it also 
follows, that 

3. Multiplying both terms of a fraction by the same 
number does not change its value, 

4 4-7-2 4 4X2 

Thus, -, or = 2, and -, or = 2. 

2 2-7-2 2 2X2 

MJSNTAIi EXEJRCISES. 

1. How much is J Of 6? Of 8? Of 12? 

2. How much is ^ of 9 ? Of 12 ? Of 18 ? 

3. How much is J of 8 ? Of 12 ? Of 20 ? 

4. How much is.i of 5? Of 15? Of 25? 

5. How much is | of 7 ? Of 14 ? Of 35 ? 

6. How much is i of 12 ? Of 24 ? Of 48 ? 

7. How much is ^V of 20? Of 70? Of 100? 

8. How much is ^ of 21'^ Of 36 ? Of 72 ? 

9. How much is i of 30? ^ of 64? ^ of 111 
10. How much is J of 27? ^^0^^^? 2Vof60? 

What is the Value of a fraction ? What effect has dividing both 
terms of a fraction by the same number ? What also follows ? 



Of 25? 


Of 45? 


Of 45? 


Of 27? 


Of 12? 


Of 28? 


Of 49? 


Of 42? 


Of 30? 


Of 48? 


Of 32? 


Of 64 ? 


Of 40? 


Of 50? 


Of 40? 


Of 66? 
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11. How much is f of 30 ? 

Solution. — /Sinctf 1 third of SO is 10, 2 thirds of SO is 2 times 
10, or 20. Therefore, | of 30 is 20. 

12* How much is | of 15? 

13. How much is f of 36 ? 

14. How much is f of 40 ? 

15. How much is f 9f 21 ? 

16. How much is f of 18? 

17. How much is § of 24? 

18. How much is | of 20 ? 

19. How much is | of 82 ? 

20. If a pound of sugar cost 15 cents, how much will 
1 third of a pound cost ? 2 thirds ? 

21. Paid $60 for a cow, and 2 twelfths as much for 
some hay ; how much did the hay cost? 

22. What part of 7 is 2 ? 

Solution. — Since 1 is 1 seventh of 1,2 is 2 times 1 seventh 
ofly or 2 sevenths ofl. Therefore^ 2 is ^ of 7, 

23. What part of 5 is 3? 4? 2? 

24. What part of 8 is 3 ? 5? 7? 

25. What part of 9 is 2 ? 7? 8? 

26. What part of 10 is 9? 3? 7? 

27. What part of 16 yards is 5 yards? 11 j'^ards? 

28. What part of $20 is $7 ? $13 ? $17 ? 

29. What part of 10 pounds is 5 pounds? 8 pounds? 

30. What part of 27 tons is 3 tons? 9 tons? 

31. What part of $32 is $12? $4? $16? 

32. What part of 40 bushels is 20 bushels? 

33. What part of 36 hogsheads is 9 hogsheads? 

' ■ ' ' ■ ■ '■ ■ ™» 

Explain the solution of example 11. Of example 22. 



COMMON FRACTIONS. 95 



REDUCTION. 

106* Beduction of Fractions is the process of chang* 
ing their form, without changing their value. 

Case I. 
ji F^racHon tb its Zowest Terms. 

i07» A fraction is in its Lowest or Smallest Terms, 
when the numerator and denominator have no common 
factor greater than 1. 

1. Reduce j*j to its lowest terms. 

OPERATION. Dividing both ternSs of a fraction 

4 2X22 ^^ *^® same number, or canceling 

— - ^- Ans, ^^^ factors in both (Art. 135), will 

10 5xi 5 not change the value expressed. Now 

the only factor greater than 1, com- 
mon to both terms of the given fraction, is 2, and canceling, we 
have \. Therefore, ^ in its lowest terms is {. 

Rule. — Cancel in tlxe numerator and denominator 
all the factors conunon to both. 





ExampUs. 






Reduce to their lowest terms : — 






2. A. 


Ans. J. 


7. 


Hh 


Ans. ^. 


3. H- 


Ans. IJ. 


8. 


T^A- 


Ans. Jf . 


4. ^• 


Ans. ^. 


9. 


ih 


Ans. l\. 


5. m- 




10. 


8 5'3 




6. Wh 




11. 


T%^. 





What is Reduction of fractions ? When is a fraction in its low- 
est terms ? Why is not the value of a fraction changed by dividing 
both terms by tlie same number? What is the Ilulc ? 
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Case II. 

jin Integer to a Fraction with a giren Denofni- 

nator, 

108. !• Reduce 8 to a fraction whose denominator is 7. 

OPERATION. _.. . , *. „ .V . o 

« V 7 f\C Since m 1 there are 7 serenths, m 8 

^ . there are 8 times 7 sevenths, or V- There- 

- - ' fore, 8 IS equal to y. 

^yA'^^^ Mjjultiply the wlwle nuirvber hy the given 
denominator, and write the product over the de- 
nominator. 

JSxatnpleM, 

Reduce 



2. 14 to fourths. 

3. 19 to fifths. 

4. 31 to eighths. 



5. 98 to thirds. 

6. 70 to thirty^fourths. 

7. 135 to seventeenths. 



8. 9 is equal to what fraction having 15 for a denom- 
inator? Ans. J^. 

9. Reduce' 131 to a fraction whose denominator shall 
bell. Ans. 4*». 

Case III. 

ji Mixed JVumber to an Improper Inaction, 
109* !• Reduce 5f to tiiirds. 

5X3 2 15 + 2 17 there are 3 

65 = 1 — = = — , Ans, thirds, in 5 

3 3 3 3 there are 5 

times 3 thirds; 
and 5 times 3 thirds plus }, or 15 thirds plus 2 thirds, are 17 
thirds, or y . Therefore, 5f is equal to y . 

Explain the operation of reducing an integer to a fraction with a 
giren denominator. Of reducing a mixed number to an improper 
fraction. 
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Rule, — Multiply the integral part of the mixed 
number ty the denom,inator of the fractional part; 
to the product add the numerator; and write the 
result over the denominator, 

Examples, 

Hcduce to an improper fraction : — 



2. 7f. 

3. 16^. 

4. 9^2^. 

5. 6^3. 



Ans. ^. 
Ans. -4^. 
Ans. ^. 



6. 12|f . Ans. ^. 

7. 19|f, Ans. a^. 

8. 14-^. Ans. J^. 

9. UlU* 



10. In 10 J dollars, how many fourths of a dollar? 

11. In 221 bushels, how many elevenths of a bushel? 

Case IV. 

jin Tmproper F'racHon to an Inteffer or Mixed 

Mifnber,, 

110. 1. Reduce -y^ to an integer or mixed number. 

Since there are 3 thirds in 1 unit, there 

OPERATION. y^in i,e in 17 thirds as many units as 3 is 

JUL ::^ 52 j^^ contained times in 17, orfif. Therefore, 

y is equal to 5}. 

Rule. — • Divide the Tvumerator by the denominator. 

JEoDatnples, 

Reduce to a whole or mixed number : — 



2. ^. 


Ans. 7|. 


6. -Lja. 


Ans. 27. 


3. ^. 


Ans. 14^. 


7. HK 


Ans. 45. 


4. W. 




8. m- 




5. 4^i. 




9. HA. 


» 



Explain tire operation of reducing an improper fraction to an. iar 
ieger or mixed number. Recite the Rule. 
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10. In AJ^ of a dollar how many dollars? 

Ans. $33J. 

11. What is the value of ^ft miles? 

Ans. 514 miles. 

COMMON DENOMINATOR. 

Ill, Fractions have a Common Denominator when 
they have the same number for a denominator. 

1. Beduce f imd f to fractions having a common de- 
nominator. 

OPERATION. gince multiplying both the nu- 

'^ — ?_^_! — _£l merator and denominator of a 

^ g X 7~^ 3 S I fraction by the same number 



3 sy^B 15 



does not change its value (Art. 

148), wo multiply both terms of 
7 7^636^ the fraction f by 7, the denomi- 

nator of the second fraction, and have | = ^ ; and both terms 
of the fraction f by 5, the denominator of the first fraction, and 
have f = }{. Therefore, f and f are equal to \^ and f|. 

2. Beduce f , {, and f^ to fractions having a common 
denominator. 



OPERATION. 

i J?X^ 8 ) 



3 ^x^ 12 

5 5y^2 10 

6 6XB 12 

n 
O 



Here, by multiplying both terms 
of } by 4, and of j by 2, we have 
1^ and W^ which have the same 
> -4»w. number for a denominator as the 
^, Therefore, the required frac- 
tions are •^^, ^, and ^. 



12 J 



When have fractions a Common Denominator? Explain the 
manner of finding the common denominator by the firat operation. 
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Bule.^ Multiply both terms of each fraction by 
the denominators of the other fra^ctions. Or, 

Multiply both terms of one or m^tre of the froA^ 
tions by such a nuiriber as ivill make all the de- 
nominators alike. 

If there are integers or mixed numbers with the given frac- 
tions, they must first be reduced to improper fractions. 

JEaoainpleB, 

Heduce to equivalent fractions having a common de- 
nominator : — 



3. $, f , and |. 

4. i, f, and ^^. 

5. f , 4, and ^. 

6. f,f, and/u. 

7. i, ^, and ^. 

8. i, T^, and J. 
11. 2J, 3, f , and f. 



Ans. f^, J^, J^. 
Ans. ^, ^f , 2^^j-. 
Ans. -^j \%, T^.^. 
Ans. ^, jj^, 5^. 
9. ^ and f . 
10. I, J, and J. 

Ans. ;yi, i^, Jj^, |. 



ADDITION. 

112« Fractions may be added by means of a common 
denominator. Thus, 

We can add halves and JuUves, thirds and thirds, fourths and 
fourths, etc. ; but we can not add directly halves and thirds, 
thirds tind fourths, etc., any more than we can add other things 
of different kinds, as dollars and days. 

1. Find the sum of ^, f , and f . 

OPERATION. 

y +1 + 1 = ^^'t^ = T = ^*' ^'"- 



Recite the Rule. By what means may fractions be added ? 



100 COMMON FRACTIONS. 

The sum of 1 fifths 3 JifOis, and 4 ffths, is 8 JifUis, or f , 
which, reduced, gives 1|. 

2. Find the sum of f and |. 

OPERATION. 

T + T-26 + 20- 20 - 20 — ^**' ^'**- 

Since numbers must be of the same name or kind, in order 
to be added, we reduce the given fractions to equivalent fi'ac- 
tions having a common denominator, and have 15 twentieths^ 
and 16 twentieths^ which, added, give 81 twentieths, •}-}, or, by 
reduction, 1-JJ-. Tlierefore, the sum of | and ^ is 1^. 

Enle.—Iteduce the fraction8,if necessary, to equiv- 
alent fractions having a common denoininator, arid 
write the sunv of the numerators over the common 
denominator. 

Find the sum of 



3. f , J, and -y-. Ans. 2^. 

4. -^ and ^. Ans. ^. 

5. f and ^. Ans. 1-^^. 
6- h h h and ^ 

7. h h h an<i i- 



8. J, A» and ^. Ans. ^^^V* 

9. ft, Hi and j. Ans. 2^^. 

10. J, J, and f . Ans. 2^. 

11. J, I, and J. 

12. J, J, i,*and f^. 



il3« When there arc mixed numbers, the fractions and 
integral parts may be added separately; and then their 
sums may be added. 

13. What is the sum of 3^, 6 J, and 2g ? 

j OPERATION. 

8 + 6 + 2 = 11; 11 + li z= 12i, Ans. 

What is the Rule ? I loir may tho addition be performed when 
tJ]6rc are mixed numbers ? 
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14. What is the sum of 5f , 6f, and 4^? Ans. ITgV. 

15. What is the sum of 17^, 2f, and 3? Ans. 23 J. 

16. Required the sum of 5^, 6, and 7^. Ans. ISfJ. 

1 7. Bought a handkerchief for | of a dollar, a vest for 
2 J dollars, a pair of gloves for ^ of b. dollar, and a hat for 
44 dollars ; how much did the whole cost ? Ans. $7|^. 

18. A merchant has sold from a piece of cloth, 12, 4^, 
8f , and 2f yards ; how many yards is this in all? 

Ans. 27ii. 

19. What is the sum of $9|, $12^, $10f, and $7J? 

20. I have bought three lots of coal, weighing respeo- 
tively, 1|, ^, and 9^<r tons ; how much is there in all ? 

Ans. 11^ tons. 

21. A farmer sold sheep for $62|, cattle for $102^, and 
a horse for $125^ ; how much did he receive for all? 

SUBTRACTION. 

114 • One fraction may be subtracted from another, by 
means of a common denominator. Thus, 

We can subtract halves from halves^ thirds from thirds, 
fourths from fourths, etc. ; but we can not subtract directly 
thirds from halves, fourths from thirds, etc., any more than we 
can subtract days from dollars, which are of different names or 
kinds. 

1. Find the difference between |J and ||. 

OPERATION. The difference be- 

ii — ^= JL7-^tA -- ^^ -. ^, jiy,s. ^^^ce^ 17 eighieenthM 

and 14 eighteenths, 
is 3 eighteenths, or -f^, which, reduced, gives ^. Therefore, the dif- 
ference required is ^. 

How may an integer be expressed in a fractional form? (Arti 
144.) How may one fraction be subtracted from another? 
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2. Find the difTerence between J and J. 

OPERATION. Since, in order to 

J— f = J— f=:if&zz:^, Ans. s^^tract one number 

from another, the two 
numbers must be of the same name or kind, we reduce the given 
fractions to equivalent fractions having a common denominator, 
and have 7 eighths and 6 eighths, whose di^erence is 1 eighth, or \. 
Therefore, the difference required is^i. 

Rulen--^ Iteduce the frcuctions, if necessary, to equiv- 
alent fractions having a common denominator, and 
write the difference of the numerators over the com- 
mortv denominator. 

What is the difference between 



3. 


§ and^. 


Ans. Tj^. 


8. 


H and a. 


Ans. ^. 


4. 


■^ and /j. 


Ans. -^2' 


9. 


iJ and f . 


Ans. ^. 


5. 


t and ^. 


Ans. i. 


10. 


II and f. 


Ans. ^. 


6. 


iandf. 




11. 


Jf and j%. 




7. 


1 and ^\. 




12. 


i and f 





13. How mudh is I greater than 3^ ? Ans. ||. 

14. Gave | of a dollar for an arithmetic, and f of a 
dollar for a slate ; how much more did the arithmetic cost 
than the slate ? Ans. ^ of a dollar. 

15. From 7 take f . 

OPERATION. 

7 — f = \^ — i = ^4^ = ej, ^7ts. 

Or, 7—1 = 6; 1 = | ; f — f = i; 6 + i = 6i, ^tw. 

Here, we change the whole number 7 to fourths, and sub- 
tract the |. We can, also, take 1 from the 7, leaving 6, i*educ*> 
the 1 to fourths, subtract the |, and add the difference to the 6. 
The result will be the same by either process. 

Kecito th^ Kule. Explain the manner of working the 15 th example. 
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16. Subtract 2f from 5. Ans. 2|. 

17. Subtract 5^ from 9. Ans. 3^. 

18. Subtract 6^ from 12^. 

OPERATION. 

12^-ei=z^-ii = ii = 5H, Ans. 
Or, 

12tV — 6J =: 11^5 — 6/j = 5f J, Ans. 

Here» by the second process, the fractional parts haying 
been reduced to fractions having a common denominator* and 
as we can not take 6 twelfths from 5 twelfths, we take 1 from 
12, leaving 11, reduce the 1 to twelfths, making 12 twelfths, add 
them to the ^, giving \^, and then, subtracting the -fj from 
the ^, and the 6 from the 11, we have 5^^, the difference 
required. 

19. Subtract 2j from 5f . Ans. 3^. , 

20. Subtract 20| from 29f . 

21. If from a cask containing 25 1 gallons of wine, 7f 
gallons leak out, how much remains in it? 

Ans. 17J-|^ gallons. 

22. Bought a lot of coal for 31}- dollars, and sold it for 
87^ dollars ; how much was gained ? 

Ans. 6{\j- dollars. 

23. Paid 10^ dollars for a barrel of flour, and sold it 
for l-/^- dollars less than cost, how much was obtained for 
it? Ans. 8f§ dollars. 

24. When a ton of coal, bought for 5^ dollars, is sold 
for 7^ dollars, how much is gained? Ans. l/^y dollars. 

25. Paid 113{ dollars for some goods, and sold them at 
7f dollars under cost ; for how much were they sold ? 

Ans. 106 1^ dollars. 

— ■ ■ '■■■ " 

Explain the manner of working the 18th example. 
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MULTIPLICATION. 

115» A fraction is multiplied by paultiplying its nu- 
merator, or by dividing its denominator. 

For, let it be required to multiply \ by 4. Then 4 times 3 
eighth are 4 eighths, which, reduced, is j. Kow, if instead of 
taking the number of parts 4 times, we make the size of the 
parts 4 times as large, by dividing the denominator 8 by 4, we 
have, also, i as before. 

Case I. 

^ JF^action by an Integer. 

116. Multiply ^ by 3. 

OPERATION. 3 times ^fifleentlis^ or 

1. V 3 — ^^^ — 12 _ 4 W ^s \\, which reduced 

15 ^ — 15 . — 15 — 5 ' '^^** is i ; or since dividing 

. A A t^® denominator mul- 

Or, — X 3 = j^^^Ts ^ 5» -^^- tlplies the fraction (Art. 

158), we divide the de- 
nominator 15 by 3, and have j-gts, or \ as before. 

^jA^— Multiply the numerator by the integer ; or. 
Divide the denominator by the integer, when it 
can be done tvithout a remainder. 







J^sBompIetf. 




* 




Multiply 




2. 


A by 4. 


Ans. 2^^. 


7. -Iiby25. 


Ans. 23^^. 


3. 


iV by 7. 


Ans. 3^. 


8. ^<j by 7. 


Ans. IgV* 


4. 


J by 16. 


Ans. 12. 


9. if by 5. 


Ans. 8-j^. 


5. 


1 by 18. 




10. Jfby21. 




C. 


T^ by 11. 


I 11. t'7by26. 





How is a fraction multiplied? Explain the operation. What is 
the Rule? 



COMMON FRACTIONS. 105 

12. At j^ of a dollar a bushel, what cost 12 bushels 
of corn? Ans. 10^. 

117» When the multiplicand is a mioced number, we 
may multiply tjie fractional part and integral part sep- 
arately, and add the products; or, reduce the mixed num^ 
her to an improper fra^ion, and then multiply, 

13. Bequired the product of 7J multiplied by 5. 

OPERATION. 

7X5= 35 

72 X 5 = 38f , Ans. 

Or, 7f , X 5 = ^f^-^ =. ^^ = 38^, Ans. 



14. Multiply 3f by 7. 

Ans. 23|. 

15. Multiply 8f by 6. 



16. Multiply lOf by 9. 

Ans. 92. 

17. Multiply n^hj 20. 



18. If one man can build lof rods of wall in a week, 
how many rods can 13 men build in the same time? 

Ans. 203f . 

Case II. 

An Integer by a J^action* 

118. Multiplying a number by a fraction is taking the 
part of it denoted by the fraction. 

For, multiplying any number, as 6, by i, is taking 1 halfoi 
6, by \ is taking 1 third of 6, by | is taking 2 thirds of 
6, etc. 

1. Let it be required to multiply 16 by J. 

How may we multiply when the multiplicand is a mixed number? 
Explain the operation. What is multiplying a number by a fraction? 
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OPERATION. Sinca 1 fourth o( 16 is 4t, 

4 Z fourths of 16 are 3 times 

Id X 3 4, or 12. Or 16 taken 3 

* 16 X J = = 12> Ans. **™®^ '^^ ^^ ^ ^» *°^ ^^^^ 

^ ^ 1 ybttr^A- as many times is 

i^^, or 12, as before. 

RvAen—Multijdl/ the integer hy the numerator, 
arid divide the product hy the denominator. 



2. 48 by f . Ans. 32. 

3. 33 by tV- Ans. 9. 

4. 16 by f . Ans. 12^. 

5. 18by|. 

6. 51by^. 



Multiply 

7. 64 by |. Ans. 9f . 

8. 25 by }f . Ans. 23^. 

9. 416 byf. Ans. 156. 

10. 23byiV- 

11. 101 byf. 



12. What will cost 160 bushels of oats, at f of a dollar 
a bushel? Ans. $100. 

13. If an acre of land is worth 239 dollars, what are 
T^ of it worth? Ans. $43^^. 

14. What will cost 144 yards of cloth, at -^ of a dollar 
per yard? Ans. $81. 

119» When the multiplier is a viixed number y we inay 
multiply by the fractional and integral parts separately^ 
and add the products ; or^ reduce the mixed number to an 
improper fra^iony and then multiply. 

15. What is the product of 33 by 3| ? 

1 I II I II ■ I « I. . I. . II. 

Explain the operation. Recite the Rule. When the multiplier is 
a mixed number, how do you proceed? 
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OPERATION. 

33 X 3 99 



33 X 3f 112|, ulrw. 

Or, 33X31 = 33 X ^ = ^^ = 112^, Ans. 

What is the product of 



16. 12by9f. 

Ans. 115-^. 

17. 43 by 8|. 



18. 67 by 63^. 

Ans. 345-^ 

19. 112byl2f. 



26. If a car-load of coal is worth $45, how much are 
10^ times that quantity worth? Ans. $460|f . 

Case III. 
•Tf If'mcHon by a JFVacHon. 

120* A Fraction of a Fraction, as \ of f , is called 
a compound fraction ; and the multiplying of a fraction by 
a fraction is equivalent to finding the value of a compound 
fraction. 

Thus, f X ^ is equivalent to taking j- of }. 
1. Find the product of f by f . 

OPERATION. 

4 3^X8 3 ^ ^9ht^ ^^ * ^ T^' *°^ ^ 
- X - = = — , Ans. eighths of \ are |^, or, by 

5 8 5 X IJ 10 reducing, ^. 

2 

What is a fraction of a fraction called? What is the multiplying 
of a fraction by a fraction equivalent to?. 
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^u\e,~- Multiply the numerators together for a 
new numerator, and the denominators for a new 
denominator. 



2. t^yl- Ans. T^. 

3. 1^ by ^. Ans. -j^. 

^- 4 ^y f • •^^'3« 5* 

5. \ihy^. 



Multiply 

6. I of f by i, Ans. -fy. 

7. J by i off Ans. 4^. 
?• RbyfXA- Ans. i. 
9. AXjbyf. 

10. What part of a ship is ^ of f of it? Ans. ^. 

11. What is the product of ^, ^, and f ? 

12. At ^y of a dollar a yard^ what will ^^ of a yard of 
cloth cost? Ans. -jV of &• dollar. 

121. When there are integral or mixed numbers among 
the factors, reduce them to improper fractions before mtUti" 
plying, 

13. What is the product of | of 4^ by 7 ? 

OPERATION. 

^^*^'^' — 7X10X1"~T"" ^' 

14. What is the product of 7^ by 9^? Ans. 69|. 

15. What will 5 J pounds of sugar cost, at ^ of a dollar 
a pound ? Ans. {- of a dollar. 

16. What will 50^ pounds of beef cost, at i^ of a 
dollar a pound ? Ans. $S^. 

17. What is the value of J of | of 9 ? Ans. 5||. 

18. When cloth is J of a dollar a yard, what will ^ of 
12 yards cost? Ans. $6. 

Recite the Rule. Wlien there are integral or mixed numbers 
Bmong the factors, how do you proceed ? 
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19. What is the value of ^ of 5V ©^ ^1? 

20. At ^ of a dollar a bushel, what cost ^ of 32 
bushels of apples? Ans. $4. 

ft 

j DIVISION. 

1 

122. A fraction is divided by dividing its numerator, 
or by multiplying its denominator. 

For, let it be required to divide | by 4. Then, 1 fourth of 4 
eighths, or A^, is I ; or, if instead of finding 1 fourth of the 
number of parts, we make the size of the parts 1 fourth as large, 

by multiplying the denominator 8 by 4, we have j^, or, by 

reducing, i, as before. 

Case I. 
^ JFhraction by an Integer. 

123* 1- I^t it be required to divide Jf by 6. 

OPERATION. Since \\ divided by 1 is 

1^ 18 -^ 6 3 . i^ i J divided by 6 is J of 

23 -^ ^ = 23 = 22' * iJ' y9\\\^\i is Hf^, or ^,.' 

^ Therefore, the quotient of 
^1 divided by 6 is ^. 

/ 

2. What is the quotient of ^ divided by 3 ? 

Since } divided by 1 is }, 
OPERATION. } divided by 3 is J of 1, which 

1^3^ 1 ^ 1 ^ j^^^ is ^,, or ^. Therefore, the 
4 4 X 3 12 quotient of } divided by 3 

is^. 

^ — ~' "- ' ' ^^ — ' — — — r ■ " * 

How is a fraction divided? Explain the operations. 
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Rule. — DivwZe the numerator "by the integer, wTien 
it can be done without a remainder; or. 
Multiply the denom/inator by the integer. 



3, I by 4. Ans. -y^. 

^' fi ^y 7. Ans. 3^. 

5. 4fbyl2. 

6. :/^ by 21. 



JBaDontpies* 

Divide 

7. U by 27. Ans. ^. 

8. If by 16. Ans. ^. 

9. If by 18. 
10. Hby25. 



11. How much is ^-^ of f divided by 10? 

OPERATION. 

tX$ 1 

^ zz: — Ans. 



X$x4Xi0 25, 
5 5 

12. If 6 yards of cloth cost -J-|- of a dollar., what will 1 
yard cost ? Ans. ^/^ of a dollar. 

13. When 11 pounds of coffee can be bought for ^ of 
a dollar, how much is it a, pound ? 

124. When the dividend is a mixed mimbery reduce it 
to an improper fraction before dividing. 

14. Find the quotient of 6f divided by 12. 

OPERATION. 

3 

36 H 3 

5|-i.l2 = 7-12 = = ^,Ans. 

7 7 X a:ji 7 



Recite the Bulc. When the dividend is a mixed number, how do 
yon proceed ? 
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15. Ui by 8. Ans. If J. 

16. 21fby25. 



17. 4|J by 9. Ans. /y. 

18. 30iby22. 



19. When 4 bushels of peaches cost $4^, what is the 
cost of 1 bushel ? Ans. $1 j^. 

20. If $28| be divided equally between 12 men, how 
much will each receive ? Ans. $2|. 

21. How much is | of 11 dollars divided by 22? 

Ans. f^g- of a dollar. 

22. At $15 a ton, how many tons of hay can be bought 
for $116J? Ans. 7f tons. 

Case II. 
jln Jhle^er by a F^racHon* 

125* 1* Let it be required to find the quotient of 12 
divided by i. 

OPERATION. 

-. 2 v^ 4 Since 12 divided by 1 is 

12 -7-i = — j^ = 48, Am. 12, 12 divided by 1 is 4 

times 12, or 48. There- 
fore, the quotient of 12 divided by } is 48. 

2. Find the quotient of 16 divided by f . 

OPERATION. Since 16 divided by 1 is 

g 16, 16 divided by | is 6 

times 16, and 16 divided 

,6 • *-__-40 Ans by2fifths is J of 5 times 
^ *" "^ * — ^ — *"' ^^*- 16, which is I times 16, or 



40. Therefore, the quo- 



tient of 16 divided by } is 40. 



Rule. — -Diwde hy the numerator of the divisor, 
and multiply by the denominator; or. 

Explain the operation of Example 1. Of Example 2. Recite the 
Role. 
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luvert the divisor, and proceed as in TnultipHca- 
tion, 

JSxamples, 

Divide 



3. 8 by |. Ans. 10. 

4. 14by||. Ans. 14/^. 

5. 3 by iV Ans. 8 J. 

6. ISbyfJ. 



7. 75 by f . Ans. 100. 

8. 5 by ^. Ans. 7|. 

9. 27 by f . Ans. 48|. 
10. 34 by ^ J. 



11. At j\ of a dollar a pound, how much coflfee can be 
bought for $12? Ans. 64 pounds. 

12. If it takes | of a yard of cloth to make a vest, how 
many vests can be made ft'om 6 yards ? Ans. 9 vests. 

126* When the divisor is a mixed number^ redtice it to 
an improper fraction^ before dividing* 

13. Divide 12 by IJ. 

OPERATION. 

4 

^i X 2 

12 4-1^ = 12 Xf = = S,An8. 



14. 75 by 3f . Ans. 20j\. 

15. 18 by If 



16. 92 by 5f Ans. 18. 

17. 100by4|-. 



18. At 6| cents a pound, how many pounds of rice can 
be bought for $1.50? Ans. 24 pounds. 

19. How many bushels of wheat, at $2^ a bushel, can 
be bought for $39 ? Ans. 18 bushels. 



When the dirisor is a mixed number, how do' 70a proceed ? Ex- 
plain the operation. 
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Case III. 

-d fraction by a J^raction. 

127. 1. Let it be required to divide t by |. 

°^^«^^'^'^- Since \ di. 

6^ 5^2 10 6 ^' I, I divided 

by i is 3 times |, and f divided by 2 thirds is i of 3 times \^ 
which is f times |, or \^\ or, by reducing, 1-^. Therefore, the 
quotient of | divided by J is 1^. 

Rule.— Divide hy the numerator of the diidsor, 
and.multiply hy its denominator; or, 

Invert the divisor, and proceed as in muZtiplica^ 
Hon, 

If there are mixed numbers, reduce them to improper 
fractions. 

Divide 



2. 


i^yh 


Ans. If. 


7. 


^ by 4^. 


Ans. -j^. 


3. 


f by A . 


Ans. \i. 


8. 


3^ by 9^ 


Ans. ^. 


4. 


ibyf. 


Ans. 3|. 


9. 


tV by f. 


Ans. i. 


5. 


fbyf 




10. 


9^ by J. 




6. 


Aby^ 




11. 


6^ by 3^. 





12. How many pounds of tea, at ^ of a dollar a pound, 
can be bought for $7^? Ans. 30 pounds. 

13. When for J- of a dollar 3^ bushels of apples can be 
bought, what is the cost of 1 bushel ? 

14. At J of a dollar for f of a yard of cloth, what is the 
price per yard ? Ans. 1 {-J dollars. 

Rbyiew. — T What is an Integer? (84.) What is a Prime 2C um- 
ber? (85.) What is a Composite l^umber? (86.) 
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15. At I- of a dollar a gallon, how many gallons of 
kerosene can be bought for $o J- ? 

16. How many bottles, of 1 J pints each, can be filled 
with 27 J gallons of wine? Ans. 148 bottles. 

JtEVIEW EXBBCISE8. 

1. Reduce ^f J- to its lowest terms. Ans. f . 

2. Reduce f J to its lowest terms. 

3. Change $31 to sixths of a dollar. Ans. %^K 

4. Reduce 19^ to an improper fraction. Ans. ^K 

5. Change 22 to a fractional form. Ans. ^. 

6. Change 22 to a fraction whose denominator is 3. 

7. Reduce ^ and \ to fractions having a common de- 
nominator. 

8. Add J, J, and ^. Ans. 1 J|. 

9. Find the sum of f , 2fV? an<l ^f- Ans. 8^. 

10. How much larger is ^ than ^ ? Ans. i^. 

11. Find the difference between ff and ?. 

12. From 6|i subtract ^\. Ans. 4^^. 

13. Change ^^ to a mixed number. Ans. 26-J. 

14. Find the value of || X 6. ^ Ans. 5f . 

15. Multiply 51 by ^y. Ans. 15. . 

16. How much is f of J of f? Ans. /p. 

17. Find the value of ft; X f X f. 

18. Find the value of | + f — 1 j^^.. Ans. j^^. 

19. Divide ^J by 9. Ans. ^^. 

20. Divide 26 by |f . Ans, 30. 

21. How many times is J contained in 4? 

22. What is the value of |f -r- 1? Ans. f^. 

Review. — What is Analysis? (94.) What is a Fraction? 
(96.) A Common Fraction? (142.) The Terms of a Fraction? 
(»9.) 



COMMON FRACTIONS. 115 

23. A merchant owning } of a ship, bought -^ more ; 
how much did he then own of it? Ans. -j-^. 

24. A farmer divided some hay into 20 equal parts, and 
gave 1 6 parts to his cows, and the rest to his sheep ; what 
fraction of the whole did the sheep get? Ans. |. 

25. What number is that to which if you add 3|, the 
sum will be 16f^2 ? Ans. 12g^. 

26. If I of a mill is worth $3740, what is the value of 
the whole? Ans. 9973 ». 

27. When 13 tons of coal are sold for $71^, what is the 
price per ton ? Ans. 5i. 

28. Paid $101 for tea, at the rate of -fjj of a dollar a 
pound ; how many pounds did I buy ? 

29. If the divisor is -j^^, and the quotient 2^^, what is 
the dividend? Ans. fj^. 

30. How many bushels of com, at y®^ of a dollar a 
bushel, must be given for If of a ton of coal, at $4] a 
ton? Ans. 8. 

31. When broadcloth is 4| dollars a yard, how many 
yards can be bought for 3 cords of wood, at 7 dollars a 
cord? Ans. 4| yards. 



QUESTIONS FOR ANALYSIS. 

1. If 1 barrel of flour cost $0, how much will J of a 
barrel cost? 

Solution. — 1/ I harrd cost $9, J o/* a harrd will cost J of 
$9, or $2.25; and | will cost 3 times $2.25, or $6.75. TJiere- 
fore^ if 1 barrel of flour cost $9, iofa barrel will cost $(5.75. 

2. If 1 ton of coal be worth $5.25, what is | of a ton 
worth? Aua, 54.20, 
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3. When $8.80 is paid for doing a certain amount of 
work, how much must be paid for doing /j as much ? 

4. If an acre of land produce SQ-^^ hundred weight of 
hay, how much will f of an acre produce ? 

5. If in a lot there are 15f J acres, what is the extent 
of f of it? Ans. llf acres. 

6. If J of a barrel of flour cost $6.75, what will 1 bar- 
rel cost ? 

Solution. — If % of a J^arrel cost $G.75, iofa barrd will cost 
I of $6.75, or $2.25, and^. orl barrel, will cost 4 times $2.25, 
or $9. Therefore, if%ofa barrel of flour cost $6.75, 1 barrel 
will cost $9. 

7. If J of a yard of cloth cost $3.78, what will a whole 
yard cost? Ans. $4.32. 

8. Paid $156 for a horse, which was -J-f as much as I 
paid for a wagon ; how much did I pay for the wagon ? 

Ans. $180. 

9. A farmer sold 31^-f bushels of grain, which was f of 
all he had ; how much had he ? Ans. 36^ bushels. 

10. If 11^ acres is f of a certain field, what is its entire 
extent? Ans. 15^|^ acres. 

11. If 4 tons of hay cost $52, what will 3-,^ tons 
cost? 

Solution. — If 4: ions cost $52, 1 ion will cost i of $52, or 
$13. o^ ions are ^\ ions'; and if 1 ton cost $13, ^ will cost \^ 
of $13, or $1, and {^ will cost 4:1 times $1, or $41. Therefore, 
if 4: ions of hay cost $52, 3^^ ions will cost $41. 

12. When $60 are paid for 12 yards of broadcloth, how 
much must be paid for 9}- yards? Ans. $49.37^. 

IS, If 3fy tons of hay cost $41, what will 4 tons cost? 
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14. If 9 bushels of wheat are worth $19.35, what are 
lOf bushels worth? Ans. $22.79. 

15. If 17 bushels of com cost $16,32, what will 15| 
bushels cost? Ans. $15.12. 

16. If § of an acre of land is worth $60, what is ^ of 
an acre worth? 

Solution. — If ^ of an acre is worth $60, k is worth i of $60, 
or $30, and |, or 1 acre, is worth 3 times $30, or $90 ; and if 1 
<zcre is worth $90, ^ of an acre is worth ^ of $90, or $15, and { 
is worth 5 times $15, or $76. Therefore, if i of an acre is worth 
$60, ^ofan acre is worth $75. 

17. If f of a cord of wood cost $2.85, what will f of a 
cord cost? Ans. $5.70. 

18. When | of a pound of tea can be bought for $0.54, 
what will 4f pounds cost? Ans. $3.12. 

19. If 4 J pounds of butter are worth $1.44, what are 
11^ pounds worth? Ans. 3.66. 
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12 8« If a* tinit be divided into ten equal parts, each of 
these parts will be 1 tenth. 

If each tenth be divided into ten equal parts, each part 
will be tV <>f T^ji or 1 hundredth. 

If each hundredth be divided into ten equal parts, each 
part will be -j\r of yixri or 1 thousandth. 

In like manner, we naaj'', by dividing by ten, continue to 
obtain fractions, each of whose values is one tenth of the 
fraction preceding it. 
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129* A Decimal Fraotion, or a Decimal, is a frac- 
tion whose unit is divided into tenths^ hundredths,^ tlwv^ 
aandths, etc. 

NOTATION AND NUMERATION. 

130. A decimal fraction, bj'' means of the decimal 
point (.), is written without the denominator, and the 
value of the decimal figures determined by the place of 
cacii with reference to the decimal point. 

The first order to the right of the decimal point is that 
of tilths. Thus, 

yV may be written .1, and read 1 tenth ; 

li " " .2, " 2 tenths; 

tV " " .3, « 3 tenths ; 

and so on. 

• The second order to the right of the decimal point is 
that of hundredths. Thus, 

-Yiiy may be written .01, and read 1 hundredth; 
T^jy *« " .02, " 2 hundredths; 

T^u " " .03, " 3 hundredths ; 

and so on. 

The third order to the right of the decimal point is that 
of thousandths. Thus, 

y^j may be written .001, and read 1 thousandth ; 
T^(jo " " -002, " 2 thousandths ; 

^^ " '' .003, " 3 thousandths ; 

and so on. 

What is a Decimal Fraction? How is it written? What is the 
first order to the right of the point? The second? The third? 
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The fourth order to the right is ten-thousandtha ; the fifth, 
7iundred-4housandt7is, and so on. 

131. Since decimals of the first order are tenths, of the 
second order Imndredihs, of the third order thousandths, 
etc., it follows that 

The denominator of a decimal fraction isl with as many 
ciphers annexed as the numerator has decimal places. 

132. Since each lower order is one tenth of the next 
higher, it follows, in decimals, as in simple whole num- 
bers, that 

Ten of any lower order are always equal to one of tJie 
next higher. 

Hence integers and decimals may be expressed together 
as a mixed number, by placing the decimal point between 
them. Thus, 

17 and 25 hundredths may be written 17.25. 

An integer may be regarded as a decimal by placing 
the decimal point on the right of the order of units; and 
the expression may be read; according to the decimal 
orders annexed, as a number of tenths^ hundredths, etc. 
Thus, 

17 may be written 17.0, 17.00, etc., and read 170 tentJis, 
1700 hundredths, etc. 

133. The orders of decimals are named from the deci- 
mal point to the right ; and a decimal may be separated into 
periods of three figures each, annexing ciphers, if required, 
to complete the last period. Hence the 

Whpt is the fourth order to the right of the point? How are th« 
orders named? 
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Ihtbobss. Dscnuif. 

ThoQsands. Unite. Thounadtho. MUUonibfl. 



I § I I § i I I i I fi I 

346,782 . 509,130 

where the mixed number is read, three hundred forty-six 
thousands, seven hundred eighty-two units, and five hundred 
nine thousandths, one hundred thirty miUionths, 

134. In United States Money, the dollar is the unity 
and cents and mills are decimal parts of a dollar. 

Thus, $5.25 is the same as 5 dollars and 25 hundredths 
of a dollar ; and $7,125 is the same as 7 dollars and 125 
thousandths of a dollar. 

Case I. 
heading jDecimals expressed by J^is^resn 

135* !• Write and read the decimal .035. 

Solution. — The figures are tenth, 3 hundredths, and 5 
tiiousancUhs ; or, since 3 hundredths equal SO thousandths, and 
30 thousandths plus 5 thousandths, equal 35 thousandths, we 
have, as the value expressed, 35 thousandths. Therefore, .035 
is read thirty-five thousandths. 

Give the mixed number expressed in the Table. How may cents 
and mills be regarded? 
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^u\e.—IUad the decimal as an integer, giving it 
the name of the right-hand order. 

JSaoatnpleM, 

Write and read the following decimals : — 



2. .15. 


6. .5. 


10. .506. 


3. .05. 


7. .75. 


11. .7153. 


4. .005. 


8. .603. 


12. .0174. 


5. .125. 


9. .1325. 


13. .006501. 



136« When the decimal is part of a mixed number, we 
may read the integral part as eaypressing units. Thus, 

16.45 may be read, siasteen units and forty-five Aun- 
dredths, 

109.005 may be read, one hundred nine units and Jive 
thousandths. 

Write and read the following mixed numbers : — 



14. 4.026. 

15. 21.006. 

16. 15.15. 



17. 35.1675. 

18. 91.289. 

19. 102.05. 



20. 5067.5. 

21. 183.57. 

22. 4.30068. 



Case II. 
Writing Decimals in jF^iffures, 

13 7 • 1* Express in figures thirteen thousandths. 

Solution. — Since thiiteen thousandths equal 1 hundredth 
and 3 tliousandths, we write 3 in the order of thousandths, 1 in 
the order of hundredths, and, as there are lio tenths, in the 
order of tenths ; and, prefixing the decimal point, we have 
.013. 



Recite the Bule. 
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Rule. -- Write the figures at the right of the dedr 
mal point, each in its proper order, noting vacajit 
orders, if any, hy ciphers. 



Write in the decimal form : — 
2. ^V -^^s. .7. 



8. ^^. Ans. .03. 



10. 7^. Ans. 7.16. 

11. 19^^. Ans. 19.009. 

12. lOStW. 

13. 162-^^. 



6. ^^^. Ans. .106. 

7. y^^ViT- '^"^* •^7' 

14. Three hundred six thousandths. Ans. .306. 

15. Twenty-three ten-thousandths. Ans. .0023. 

16. Thitty-six units, and five tenths. Ans. 36.5. 

17. One hundred one units, and sixty-five hundredths. 

Ans. 101.65. 

18. Sixteen units, and sixteen thousandths. 

Ans. 16.016. 

19. Three hundred twenty-five ten-thousandths. 

20. Five units, and three hundred thousandths. 

21. Nineteen units, and six hundred thirty-one ten- 
thousandths. 

REDUCTION. 

138« Annexing a cipher to a decimal does not alter the 
value of the decimal. 

For, the order of the significant figures of the decimal is not 
changed. Thus, .3, or .30, is the same as ^. 

139« Hence, to change decimals having different de- 
nominators, to equivalent decimals having a common 
denominator, 

Recite the Rule. What effect has the annexing of a cipher to a 
decimal? How do you change decimals having different denomina- 
tors to equivalent decimals having a common denominator? 
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Make each decimal liave the same number of decimxd 
orders^ by annexing ciphers, 

MXJEMCISES. 

Change to equivalent fractions having a common de- 
nominator, 



1. .7 and .05. 

Ans. .70 and .05. 

2. .06 and .103. 

3. .5216 and .16. 



4. .0031 and .316. 
Ans. .0031 and .3160. 

5. .161 and .01. 

6. .8 and .09163. 



Case I. 
ji Decimal to a Comtnon JFVaction. 

140. !• Change .35 to a common fraction. 

OPERATION. Removing the decimal point 

OK __ «5 7 A and writing the denominator, 

^"^ ^' ' we have ■^, which, reduced, 

is ^^. Tliercfore, .35 is equal to -^^^ 

Rule. — Write the denoTninator to the decimal, 
omit the decimal point, and reduce the common 
fraction to its lowest terms. 

JSxamplen, 

Reduce to common fractions : — 



2. 


.75. 


Ans. f . 


5. .008. 


Ans. yjy. 


3. 


.375. 


Ans. f . 


6. .0075. 


Ans. zhr- 


4. 


.06. 




7. .0625. 





Case II. 

A Cofntnon JF*raction to a Deeimai. 

141. 1. Change | to a decimal fraction. 



Recite the Rule for reducing a decimal to a common fraction. 



124 DSOIMAL FBACTIONSi; 

OPERATrON. } equals 3-^4. Since we can not divide 8 

4-^3.00 by 4, we reduce 3 to tenths, and have 30 

~~ tenths ; J of 30 tenths is 7 tenths, with a rc- 

•' ^ 9 • mainder of 2 tenths ; we write the 7 tenths. 

The 2 tenths we reduce to hundredths, and have 20 Imndredths ; \ 

of 20 hundredths is 5 hundredths, which we write. Therefore, } 

equals .75. 

Rule. — e/i/in^jp ciphers to the numerator, divide hy 
the denominator, and point off as m^ny orders for 
decimals as there were ciphers annexed 

JBxatnpiea, 

Reduce to decimals : — 



- 2. i. 


Ans. .625 


5. ii' 




3. 2^. 


Ans. .04. 


6. xtr 


Ans. .024. 


A 3 


• 


7. f. 


Ans. 6. 



142. When a common fraction can not be exactly ex- 
pressed in decimals, the division ma}'^ be carried to a suffi- 
cient degree of exactness, and the sign 4~ annexed to the 
result to indicate its incompleteness. 

8. Beduce f to a decimal of three places. 

Ans. .4l4-}-. 

9. Reduce f to a decimal of four places. 

Ans. .8571+. 
10. Reduce -j^ to a decimal of four places. 

Ans. .4166-}-. 

ADDITION. 

143* Since ten of any order of decimals make one of 
the order next higher, decimals may be added in the same 
manner as simple integers. Hence, 

Recite the Bule for reducing a common fraction to a decimaL 
Why may decimals be added the same as simple integers ? 



BBGIMAL FRACTIONS. 125 

Rule.— ' Write the numbers so that figures of the 
same order shall stand in the same eolumn, add 
as in integers, and place the decimal point in the 
ajnount under those in the numbers added. 



Add 





Examples. 




(1.) 


(2.) 


(3.) 


2.85 


41.144 


.0682 


42.08 - 


13.755 


.456 


9.52 


2.50 


.81 


18.005 


25.3 


8.08 



Ans, 71.955 82.699 4.4092 

4. Add 6.051, .095, 31.6, and 1.0075. 
5 Add 13.015, .9031, 12.186, and .09. 

6. Add 120.16, .003, 1401.7, 1.5, and 19.8. 

7. Add 7 units and 8 thousandths, 28 units and 16 hun- 
dredths, 56 units and 7 tenths. Ans. 91.868. 

8. A merchant bought four lots of goods ; for the first 
he paid $69.125 ; for the second, $193.3 ; for the third, 
$1008.56 ; and for the fourth, $752,375 ; how much did 
he pay for the whole? Ans. $2023.36. 

SUBTRACTION. 

144* Since ten units of any order of decimals make 
one of the order next higher, decimals may be subtracted 
in the same manner as simple integers. Hence, 

Rule.— WHte the less number under the greater, 
so that figures of the same order shall stand in the 

same column; subtract as in integers, and place the 

, — ' » ■ — » 

Becit« the Rule. Whjr may decimnU be raotrmcted as in whole 
nmnben ? Recite the Rule. 
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I. 

decimal point in the difference under those in the 
numbers above. 







JS?xampl««. 






(1.) 


(2.) 


(3.) 


From 


17.083 


97.031 


106.57 


Take 


9.36 


18.346 


41.139 



Ans. 7.723 65.431 

Here, in Example 3, as there are no thousandths in the min- 
uend to subtract from, we consider that ordisr in the minuend 
as filled by 0, since annexing a cipher to a decimal does not 
alter its value. 

4. Subtract 5.91 from 13.675. Ans. 7.765. 

5. Subtract 18.16 from 19.5. Ans. 1.34. 

6. From 37 dollars tal^e 31.375 dollars. 

7. Bought 160 acres of land, and sold from it 141.125 
acres ; how much then had I left? 

8. From 15 take 1 5 hundredths. Ans. 14.85. 

9. A farmer owning 78 hundredths of a farm, sold 725 
thousandths of it ; how much of it had he left? 

Ans. .055. " 

10. From 10 take 1 ten-thousandth. Ans. 9.9999. 

11. Subtract 139.216 from 400.95. Ans. 261.734. 

12. What is the difference between 64.075 and .195326 ? 

13. From 107 take .0007. Ans. 106.9993. 

14. From forty-three units and seventy- five thou- 
sandths, take thirty-five units and sixty-seven hundred- 
thousandths. Ans. 8.07433. 

- ■ ' III I — ^-»»» II. 11 ^— »<» 

Is the value of a decimal altered by annexing a cipher? 
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MULTIPLICATION. 

145 • Each removal of the decimal point one order 
toward the right onuUiplies by 10. 

For, each figure is made by the removal to denote units of 
an order next liigher ; hence the value expressed is made ten- 
fold (Art. 33). 

Thus, .08 X 10 = .8 ; .8 X 10 = 8 ; .30G X 100 = 
30.6. 

146. Each removal of the decimxd point one orde? 
toward the left divides by 10, 

For, each figure is made by the removal to denote units of 
an order next lower ; hence, the value expressed is made one 
tenth as much as it was. 

Thus, 6.5 -7- 10 = .65 ; .65 -^ 10 = .065 ; 73.4 -r- 100 
= .734 

One or both of the F^actors Decimals • 

147. 1. Multiply 3.16 by .4. 

OPERATION. ^'^^ multiplied by 4 gives 12.64; but as the 

Q 1 ft multiplier is .4, the product must be only a 

tenth as large, and 12.64 divided by 10, by rc- 

••y moving the decimal point one order to the left, 

Ans* 1 2 6 A &^'^^ 1.264. Therefore, the product of 3.16 by 

.4 is 1.264. 

^vX^n — Multiply as in integers, and point off as 
many figures for decimals in the product as there 
are in T)oth multiplicand and multiplier, supply- 
ing the deficiency, if any, hy prefixing ciphers ; or. 

What effect has the removal of a decimal point one order toward 
the right? One order toward tho left? Explain the operation. 
Eecite the Bttle. 
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If the multiplier is a decimal, multiply by its 
numerator, and divide by its denominator. 

When the multiplier is 10, 100, 1000, etc., remove the point 
to the right as many ordei's as there are ciphers on the right 
of the multiplier. 







Examples, 




(2.) 




(3.) 


(*.) 


Multiply 


,123 


3162 


.7869 


By 


.6 


.08 


100 



Ans. 



.0738 



252.96 



78.69 



5. 3.21 by 2.31. 
Ans. 7.4151. 
1000 by .7. 
Ans. 700. 

7. .106 by .35. 

8. 3.18 by 41.7. 



Multiply 

9. .001 by .01. 
Ans. .00001. 

10. 78 by .42. 
Ans. 32.76. 

11. 9.16 by 10. 



13. .036 by .08. 
Ans. .00288. 

14. 75 by .8. 

Ans. 60. 

15. .009 by .009. 

16. .063 by 1000. 



12. 65 by .65. 

17. What cost .65 of an acre of land, at $84 an acre? 

Ans. $54.60. 

18. Multiply 12 hundredths by 8 thousandths. 

19. What cost 18.75 barrels of flour, at $6.75 a barrel? 

Ans. $126.5625. 

20. Find the value of .1 X .1 X .1. Ans. .001. 

21. Find the value of .0002 X 3.01. Ans. .000602. 

22. What cost 18.25 yards of cambric, at $0,125 a 
yard? Ans. $2.28125. 

23. When $14.56 is the cost of a load of coal, what iff 
the cost of 2.25 loads ? Ans. $32.76. 



How do you multiply by 10, 100, 1000, etc. ? 
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24. Multiply thirty-six units and forty-eight hun- 
dredths, by four hundred seyenty-five thousandth. 

DIVISION. 

148« Since the dividend is equal to the product of the 
divisor and quotient, it must have as many decimal figures 
«as there are in both divisor and quotient. Hence, 

The quotient must have as many decimal figures as the 
number of decimal figures in the dividend exceeds thai in 
the divisor. 

149* 1. Divide 1.264 by .4. 

1.264 divided by 4 gives .316; but, as the 

OPERATION. divisor is .4, the quotientmust be ten times 

,A) 1 ,26 A ** ^J^g®* *J*d .316 multiplied by 10, by re- 

moving the decimal point one order to the 

Ans. 3,16 right, gives 3.16. Therefore, the quotient 

of 1.264 divided by .4 is 8.16. 

2. Divide .00115 by .05. 

OPERATION. .00116 divided by 6 gives .00023; but, as 

.0 5 ) ,0 1 1 5 *^® divisor is .06, the quotient must be one 

hundred times as large, and .00023 multi- 

,023 plied by 100, by removing the point two 
orders to the right, gives .023. Therefore, 
the quotient of .00115 divided by .05 is .023. 

^\j\%, — Divide as in integers, and point off as 
many figures for decimals in the quotient as the 
number of decimal figures in the dividend exceeds 
that in the divisor, supplying the deficiency, if any, 
hy prefixing ciphers; or, 

What is the dividend equal to? How many decimal figures must 
Ihe quotient have ? Exj^ain the operation. Hecite the Rule. 
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If the divisor is a decimal, divide by its nuTner- 
ator, and multiply by its denominator. 

When the dividoris 10, 100, 1000, etc., remove the point to 
the left as many orders as there are ciphers in the divisor. 







JExample9, 








Divide 




3. 


8.05 by .23. Ans 


.35. 


9. 


1.31 by 100. 


4. 


8.05 by 2.3. Ans. 


3.5. 




Ana. .0131. 


5. 


8.05 by 23. Ans. 


.35. 


10. 


15.625 by 2.5. 


6. 


.805 by 2.3. 






Ana. 6.25. 


7. 


80.5 by 2.3. 




11. 


1.31 by 10. 


8. 


9.065 by .049. 




12. 


1.31 by 1000. 



150< When the number of decimal figures in the 
divisor exceeds that in the dividend, annex to the dividend 
OS many ciphers for decimals, at least, as will maJce the 
number of decimal figures in both equal. 

13. Divide 805 by 2.3. 14. Divide 1 by .13. 

OPERATION. OPERATION. 

2.3)805.0(360, ^m. .13)1.0000(7.69-\-An». 
69 91 



116 
115 







90 
78 

120 
117 

~~3 



Here, in Example 14, the division does not terminate. In 
such cases, after carrj'ing it to a sufficient exactness, denote 
the incompleteness by annexing the sign. 

ii ■11 ' ' ' ' » 

How do you proceed when the divisor is 10, 100, 1000, etc. ? 
How do you proceed when the number of decimal figures in tk» 
diriaor exceeds that in the dividend? 
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15. Divide 2.117 by .0073. Ans. 290. 

16. Divide 8 by .002. Ans. 4000. 

17. Divide 7.43 by .0079. Ans. 940.5063+. 

18. Divide 89 by .003. Ans. 29666.66+. 

19. Find the quotient of 80.3 divided by .22. 

20. Find the quotient of 80.3 divided by 2.2. 

Ans. 36.5. 

21. If 3.5 acres produce 142.1 bushels of corn, what is 
the yield per acre? Ans. 40.6 bu. 

22. How many yards of cotton cloth, at .125 doU 
lars per yard, can be bought for $46.95? 

Ans. 375.6 yd. 

23. At .75 dollars a day, how many days must a boy 
work to earn $141? Ans, 188 days. 

24. If you can walk 12.5 miles in one day, how many 
dsLjs will it take you to walk 102.5 ? 

25. Bought 30 pounds of butter for $5.85 ; how much 
was that a pound? Ans. $0,195. 

26. Divide one hundredth by one ten-thousandth. 

Ans. lOOl 

REVIEW. 

1. Add seven hundred forty-three thousandths, seven 
hundredths, five units and sixteen ten-thousandths. 

Ans. 5.8146. 

2. Add eighty-seven units and twenty-nine hundredths, 
seventy-three units and fortj'-seven thousandths, three 
thousand five units and one hundred six ten-thousundths. 

Review. — What is a Unit? (1.) What is the Unit of a Frac- 
tion? Anf* The unit or single thing dirided into equal parts. 
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twenty-eight units and three hundredths, one unit and 
five thousandths. Ans. 3194.3826. 

3. Reduce 5^^ to the decimal form. Ans. 5.1875. 

4. Reduce H and r^ to decimals having a common 
denominator. Ans. .680 and .052. 

5. From 100 subtract 101 thousandths. 

Ans. 99.899. 

6. From eighteen units and three hundred sixty-five 
thousandths, take eighteen hundred sixty-five ten-thou- 
sandths. Ans. 18.1785. 

7. Change .68 to an equivalent common fraction. 

Ans. ^ 

8. Change 5.25 to an equivalent common fraction. 

Ans. y 

9. Multiply one hundred units and thirty-seven hun- 
dredths by nine tenths. Ans. 900.333. 

10. What common fraction is equal to the sum of .125 
and .525? Ans. ^%. 

11. Multiply .0235 by 8.08. Ans. .18988. 
12.. Divide .0625 by 2.5. Ans. .025. 

13. At $1.25 a pair, how many pairs of shoes can be 
bought with $45 ? Ans. 36 pairs. 

14. If an acre produces 16.25 bushels of wheat, how 
much will 3.05 acres produce ? 

15. If $18.5625 is paid for 148.5 yards of calico, how 
much i s paid per yard ? $.125. 

16. If 3.5 cords of wood cost $22.4, how much will 
4.25 cords cost? Ans. $27.20. 



Ketiew. —What is a Decimal Fraction ? (129.) What the De- 
nominator of a Decimal Fraction? (131.) How many decimal 
figures has the product in Multiplication of Decimals? (147.) The 
(Quotient in Division of DecimalB? (148.) 
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QUESTIONS FOR ANALYSIS. 

1. At $2.25 per hundredweight, or cental, what is a 
load of wheat, weighing 2564 pounds, worth ? 

Solution. — 2664 pounds reduced to hundred weight, or centals, 
by pointing off two orders from the right, is 25.64 centals. At 
$2.25 per cental, 25.6^ /centals of wheat wiU be worth 25.64 times 
$2.25, or $57.69. There/ore, etc. 

2. What cost a cargo of corn weighing 156750 pounds, 
at $1.20 per cental? Ans. $1881. 

3. How much must be paid for 11023 pounds of com, 
at $1.05 per cental? Ans. 115.74-(-. 

4. At $1.20 per hundred weight, what is the freight on 
6545 pounds of glass ware? Ans. $78.54. 

5. At $8 per thousand, what cost 19340 bricks? 

Solution. — 19340 reduced to thousands, by pointing off three 
orders from the right, is 19.34 thousands. At $Sper thousand, 
19.34 thousands will cost 19.34 times $8, or $154.72. TJiere- 
fore, etc. 

6. What cost 42555 feet of boards, at $40 per thou- 
sand? 

7. How much must be paid for 105750 feet of lumber, 

at $14 a thousand? Ans. $1480.50. 

8. At $5 per ton of 2000 pounds, what cost 5460 
pounds of coal? 

Solution. — 5^60 pounds is 54.60 thousand pounds, and since 
2 thousand pounds make a ton, there must be half as many tons as 
there are thousand pounds, or 27.30 tons. At $5 per ton, 27.30 
tons of coal will cost 27.30 times $5, or $136.50. Therefore, etc. 

9. At $25 per ton, what cost 3640 pounds of hay? 

10. How much must be paid for 4260 pounds of plaster, 
at $8 per ton ? k»^- "^^"^ *^^- 
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WEIGHTS AND MEASUEES. 



AVOIRDUPOIS WEIGHT.. 
151> Avoirdupois Weight is used for nearly all articles 
estimated by weight, exc€pt gold, silver, and jewels. 



16 drama (dr.) 
16 ounces, 
25 pounds, 
4 quarters, or 100 lb. 
20 hundred-weight, 
Formerlyll2 pounds n 



1 pound, lb. 

1 quarter, qr. 

1 hundred- weight, owt. 
1 ton, T. 

e reclioned a hundred-weight, 



and 2240 jxinnda a ton, but seldom now, except for coal 
at the mines, or goods at the United States cnatom- 
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' MjexTAx, xxxntcisxa. 

1 . How many drams in 2 ounces ? In 4 ounces ? 

2. How many ounces in 3 pounds? In 5 pounds? 

3. How many pounds in 3 quarters? In 5 quarters? 

4. How many quarters in 5 hundred- weight ? 

5. How many hundred-weight in 2 tons? In 5 tons? 

6. How many ounces in 32 drams? In 48 drams ? 

7. How many pounds in 64 ounces ? In 48 ounces ? 

8. How many pounds in 4 hundred-weight? In 10 
hundred-weight? 

9. How ihany hundred-weight in 8 quarters? In 24 
quarters ? 

10. Hdw many tons in 40 hundred-weight? In 80 
hundred-weight? 

TROY WEIGHT. 
152« Troy Weight is used for gold, silver, and jewels. 

Tftble. 

24 grains (gr.) are 1 pennyweight, pwt. 
20 pennyweights, 1 ounce, oz. 

12 ounces, 1 pound, lb.* 

Apothecaries, in mixing medicines, use the pounds 
Ounce (5), and grain^ of this weight; but divide the 
ounce into 8 drams (3), each equal to three scruples (9), 
each scruple being equal to 20 grains. 

A pound Avoirdupois is equal to 7000 grains Troy, and 
a pound Troy to 57G0 grains. 

For what is Troy Weight used? Recite the Table. What de- 
nominations of Troy Weight do apothecaries use? How is the 
ounce divided by them? How many grains Troy are equal to a 
pound Avoirdupois ? To a pound Troy ? 



\ 
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\. How many grains in 2 pennyweights 7 In S penny* 
wei^ta ? In 4 pennyweights ? 

2, How many pennyweights in S ounces? In 5 
ounces? In 4 ounces? 

3. How many ounces in 4 pounds? In 5 pounds? 

4, How many pennyweights in 48 grains? 

5. How many pounds in S2 ounces? In 48 ounces? 

LTNE*R ME*aURE 




b.. 



1S3 Linear LongMeas- 
nre is used for distances and 
the length of articles. 



Takle. 
12 inches (in.) are 1 foot, fL 

3 feet, 1 yard, yd. 

5^ yards, \ rod, rd. 

40 rods, 1 furlong, fur. 

8 ftirlongs, 1 mile, m. , 

Also, 4 inches make 1 hand ; 6 feet 1 fathom ; S miles 
1 league. 

For what it Unear Meaiure lued? Recite the Table. How 
nuny inches make 1 hind ? How many feet 1 fathom ? How niuij 
Biilei 1 league? 
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In measaring chih and other woven fabrics, the yard is 
divided into halves j quarters, eighths, and sixteenths. For- 
merly the sixteenth, or 2^ inches, was called a naiL 

MJSNTjiX BXBMCISXSa, 

1. How many inches in 2 feet? In 7 feet? 

2. How many feet in 4 yards? In 11 yards? 

3. How many yards in 2 rods? In 4 rods? 

Solution. — Since there are 6J yards in 1 rod^ there are 
2 times 5i yards, or 2 times 5 yards and 2 times i yard in 2 
rods; 2 times 5 yards are 10 yards, and 2 times i yard is 
1 yard; 10 yards and 1 yard are 11 yards. Therefore, there 
are 11 yards in 2 rods. 

4. How many rods in 2 fUrlongs? In3fbrlongs? 

5. How many furlongs in 6 miles ? In 9 miles ? 

6. How many yards in 18 feet? In 30 feet? 

7. How many rods in 11 yards? 

Solution. — Since there is in 54 yards, or in 11 half yards, 

I rod, there are as many rods in 11 yards, or 22 Juzlf yards, as 

II half yards are contained times in 22 half yards, which are 2. 
Therefore, there are 2 rods in 11 yards. 

8. How; many furlongs in 80 rods? In 120 rods? . 

9. How many miles in 16 furlongs? In 24 furlongs? 

10. How many inches are 2 feet 6 inches? How many 
furlongs are 3 miles 5 furlongs? 

11 . How many feet in 30 inches? How many miles in 
31 furlongs? 

12. How many quarters are 7 yards 2 quarters? How 
many eighths are 5 yards 5 eighths ? 

18. How many yards in 30 quarters? How many 
yards in 43 eighths? 

How is the yard divided in meaiuring cloth and other woven 
fabrics ? 
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SURFACE MEASURE. 

15 4« A Surface is that which has only length and 
breadth. 
155* The Area of a figure is its quantity of surface. 

156* An Angle is the difference in 
direction of two straight lines, which 
meet at a point. Thus, ACD and DCB' 
are anffles. 

° AC B 

157* A Square is a surface having four equal sides 
and four equal angles. 

A Beetangle is any surface having four sides and 
four equal angles. 




158i The area of a square, each of whose sides is 1 foot, 
is 1 square foot. 

The area of a rectangle, whose length is 3 feet, and 
whose width is 2 feet, is 6 square feet ; for it is composed 
of 2 rows of 3 square feet, or of 2 times 3 square feet. 
Hence, 

The area of a rectangle is equal to the product of the 
length by the breadth. 



What is a Surface? The Area of a figure? An Angle? A 
Square ? A Rectangle ? To what is the area of a rectangle equal ? 
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159* Surface or Square Measure is used in measuring 
surfaces. 

Table. 

144 square inches (sq. in.) are 1 square foot, sq. ft. 

9 square feet, 1 square yard, sq. 3''d. 

30 J square yards, 1 square rod or perch, P. 

160 square rods or perches, 1 acre, A. 

640 acres, 1 square mile, M. 

Land is usually measured by Gunter*s chain, which is 4 
rods, or 66 feet, long, and divided into 100 links, each 
7-|9^ inches long. 1 square chain is 16 square rods, and 
10 square chains are 1 acre. 640 acres are one section 
of land. 

A rood (R.) equals 40 square rods or perches. 

XENTAI, EXJERCISJES, 

1. How many square inches in 1 square foot? 

2. How many square feet in 5 square yards ? 

3. How many square j-ards in 1 square rod? In 4 
square rods ? 

4. How many square rods in 2 roods ? In 3 roods? 

5. How many roods in 5 acres? In 10 acres? 

6. How many acres make 1 square mile? 

7. How many square yards in 45 square feet? In 81 
square feet? 

8. How many square rods in 121 square yards? 

9. How many roods in 80 square rods? In 120 square 
rods? 

10. How many acres in 16 roods? In 28 roods? 

How is the Area of a Hectanglc found? For what is Surface 
Measure used ? Recite the Table. How is land usually measured ? 

8 
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SOLID MEASURE, 

160. A SoUd, or Volume, is 

that which has length, breadth, 
and hight or depth. 

161, A Cube is a volume 
bounded by six square and equal 
sides or faces. 

If a cube is 1 yard or 3 feet 
long, 1 yard or 3 feet wide, and 
1 yard or 3 feet high, it is a cubic or solid yard. 

162« A Beotangular Solid, or Volume, is any volume 
bounded by rectangular faces. 
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In the large cube are represented 3 tiers of small cubes, 
of 3 rows each, and 3 in a row. If each of these small 
cubes is supposed to be one cubic foot, then in the large 
cube there evidently are in one of the equal tiers 3 times 
3 cubic feet, or 9 cubic feet, and in the 3 tiers, 3 times 9 
cubic feet, or 27 cubic feet, or as many as the product of 
the length, breadth, and hight or depth. Hence, 

The cont&ats of a rectangular solid, or volume, are equal 
to the product of the length, breadth, and hight or depth. 

What is a Solid, or Volume? A Cube? A Rectangular Solid? 
To what are the contents of a Rectangular Solid equal ? 
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1 Cord. 



Ic.f. 



163* Solid or Cubic Measure is used iu measuring 
bodies, or things, having length, breadth, and hight or 
depth. 

Table. 

1728 cubic inches (cu. in) are 1 cubic foot, cu. ft. 

27 cubic feet, 1 cubic yard, cu. yd. 

128 cubic feet, 1 cord, C. 

A pile of wood 8 feet long, 4 
feet wide, and 4 feet high, is a 
cord, A cord, foot (c. f.) is 1 
foot in length of this pile, or 
16 cubic feet. 

A perch of masonry, or of building stone, is 24f cubic 
feet. 

A ton of timber is usually estimated at 40 cubic feet, 
but asTisually measured is about 50 cubic feet. 

1. How many cubic inches in 1 cubic foot? 

2. How many cubic feet in 2 cubic yards? 

3. How many cubic feet in 2 tons ? In 3 tons ? 

4. How many cubic feet in a cord ? 

5. How many cubic yards in 54 cubic feet? In 81 
cubic feet? 

6. How many tons in 80 cubic feet? In 120 cubic 
feet? 

7. How many cord feet in 7 cords ? In 9 cords ? 

8. How many cords in 56 cord feet? In 72 cord feet? 

9. How many cubic feet in 3 cubic yards? In 4 cubic 
yards ? 



For what is Solid Measure used? Recite the Table. What is a 
oord of wood? A cord foot? A perch of stone? 




LiaUID MEASURE. 



104* Idgnid Ueasare is used in measuring all kinds 
of liquids. 



4 gills (gi.) are 1 pint, pt. 

2 pints, 1 quart, qt. 

4 quarts, 1 gallon, gal. 

Tlie liquid gallon contains 231 cubic inches. Formerly 

ale, beer, porter, and milk were sold by what was called 

Seer Measure, and of which the gallon contained 282 

cubic inches. 

Ill some States 31J gallons, and in others, 28 to 82 
gallons, arc considered a barrel. 

A hogsliead regarded as a measure is 63 gallons. 

For ivhnt is Liquid Measure used? liecjte the Table. How 
many cubic inches in a liquid gallon! How were beer and milk 
former)/ told? How man; galloui in abnrrel? la a hogihead 7 
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1. How many gills in 4 pints? In 8 pinti^? 

2. How many pints in 8 quarts? In 10 quarts? 

3. How many quarts in 5 gallons? In 9 gallons? 

4. How many gallons in 1 hogshead? 

5. How many pints in 16 gills? In 32 gills? 

6. How many gallons in 20 quarts? In 36 quarts? 

7. How many hogsheads in 63 gallons ? 

DRY MEASURE. 

165. Dry* Measure is used in measuring Emch dry 
articles as grain, fruit, roots, coal, etc. 

Table. 

2 pints (pt.) are 1 quart, qt. 

8 quarts, 1 peck, pk. 

4 pecks, 1 bushel, bu. 

A gallon, or 4 quarts, Dry Measure, contains 268| 
cubic inches, and a bushel, 2150^*^ cubic inches. A 
chaldron, used in measuring coal, contains 36 bushels. 

MENTJLIi JEXSnCISJES, 

1. How many pints in 8 quarts? In 10 quarts? 

2. How many quarts in 4 pecks? In 6 pecks? 

3. How many pecks in 4 bushels ? In 8 bushels ? 

4. How many bushels in 2 chaldrons ? 

5. How many quarts in 32 pints? In 40 pints? 

6. How many bushels in 16 pecks? In 32 pecks? 

7. How many chaldrons in 72 bushels ? 



What is Dry Measure? Recite the Table. How many cubic 
in a gallon, pry Measure? 
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TIME. 
166* Time is a measured portion of duration. 

Table. 

60 seconds (sec.) are 1 minute, m, 

60 minutes, 1 hour. h. 

24 hours, 1 daj^, d. 

365 days, 1 common year, o. y. 

366 days, 1 leap year, 1. y. 

Also, 

7 days are 1 week, w. 

12 calendar months (mo.) 1 year, y. 

100 years, 1 century, C. 

167* The Calendar Months^ their jiames, order, and 
number of days, are as follows : — 



January, 1st mo. 31 days. 
February, 2d * ' 28 or 29 . 
March, 3d "31 days. 
April, 4th " 80 » 
May, 5th " 31 " 

June, 6th " 30 " 



July, 7th mo. 31 days. 

August, 8th " 81 
September, 9th " 30 
October, 10th " 31 
November, 11th " 30 
December, 12th " 31 

The exact length of an average year being about 365J 
days, the J day in 4 years makes an additional day. This 
day, leap year, makes February have 29 days. 

108. Leap year may be known by being such that its 
number can be exactly divided by 4. Thus, 1864, 1868, 
and 1872 are leap years, and have 866 days. 

What is time ? Hecite the Table. Give the names of the calen- 
dar months. Length of an arerage year. How may leap year b« 
known? 
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MJSKTJLIs JSXJBBCI8MB. 

1. How many seconds in 3 minutes? 

2. How many minutes in 2 hours ? In 3 hours ? 

3. How many hours in 2 days ? In 3 days ? 

4. How many days in a common year? 

5. How many days in a leap year? 

6. How many minutes in 120 seconds? 

7. How many minutes in 2 hours? In 4 hours? 

8. How many hours in 120 minutes? 

9. How many days in 48 hours ? In 72 hours ? 
10. How many years in 365 days ? 

CIRCULAR MEASURE. 

169* A Girdle is a plane 
figure, bounded by a curved 
line, all the points of which 
are equally distant from a 
point within, called the cen- 
ter, 

170. The Oiroumferenoe 
of a circle is its entire 
bounding line. 

171« An Arc of a circle is any part of the circum- 
ference, as AB, or AE. 

172* A Diameter of a circle is any straight line 
drawn through the center, and terminated by the circum- 
ference, as AE. 

173* The circumference of every circle is supposed to 
be divided into 360 equal parts, called Degrees. 

'What is a Circle? The Circnmference of a circle? What is an 
Arc of a circle ? A Diameter ? JIow is eyery circle dirided ? 




EUQP 



270* 
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A Quadrant is a fourth of a circumftrenoe, or an arc 
of 90 degrees, as AB. 

174* The Angle ACB, whose two lines meet at the 
center C, is measured by the arc of the circle drawn 
around that center, included between the opening of those 
lines. Thus, ACB. is an angle of 90 degrees. 

A Bight Angle is an angle of 90 degrees. 

175* Circular Measure is used in measuring angles, 
and arcs of circles. 

Table. 

60 seconds ('') are 1 minute, ', 

60 minutes, 1 degree, °. 

30 degrees, 1 sign, S. 

12 signs, or SeO"*, 1 circum. C. 



1. How many seconds in 2 minutes? In 3 minutes? 

2. How many minutes in 2 degrees? In 3 degrees? 

3. How many degrees in 2 signs? In 4 signs? 

4. How many signs in 4 circles? In 5 circles? 

5. How many minutes in 120 seconds? In 240 
seconds ? 

6. How many degrees in 180 minutes? In 120 
minutes? 

7. How many signs in 60 degrees? In 90 degrees? 

8. How many circles in 360 degrees? 

9. How many degrees in 8 signs? In 7 signs? 

What is a Quadrant? A Right Angle? What is Circular Meas- 
ure^ Recite the Table. 
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7. How many signs in 120 degrees? In 150 degrees? 

8. How many circles in 720 degrees? 



Mlseellftaeovs Tables. 
176. Counting. 



dozen, 
gross. 

great gross, 
score. 



1 quire. 
1 ream. 
1 bundle. 
1 bale. 



12 units are 1 

12 dozen, 1 

12 gross, 1 

20 units, 1 

177. Paper. 

24 sheets are 

20 quires, 

2 reams, 

5 bundles, 

178. Capacity. 

56 pounds of rye are 1 

56 pounds of com, 1 

60 pounds of wheat, 1 

60 pounds of beans, 1 

60 pounds of potatoes, 1 

60 pounds of clover-seed, 1 

100 pounds of fish, 1 

100 pounds of grain, 1 

196 pounds of flour, 1 

200 pounds of beef, 1 

200 pounds of pork, 1 



bushel. 

bushel. 

bushel. 

bushel. 

bushel. 

bushel. 

quintal. 

cental. 

barrel. 

barrel. 

barrel. 



3feal, either of Indian com, or rye, is usually estimated at 50 
pounds to a bushel, and wheat Iran at 20 pounds to a bushel. 



Recite the Table for Counting. For Paper. For Ca^jacity, 
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MJBNTAIs BXXSnCiaBS. 

1. How many single things in 2 dozen? 

2. How many single things in 2 scores? 

3. How many sheets- in 2 quires? In 3 quires? 

4. How many quires in 4 reams? In 5 reams? 

5. How many pounds of wheat in 2 bushels ? 

6. How many pounds of fish in 5 quintals ? 

7. How many pounds of pork in 3 barrels ? 

8. How many bushels in 120 pounds of wheat? 

9. How many quintals of fish in 500 pounds ? 
10. How many barrels of pork in 600 pounds? 



EEDUOTION. 

179. 1. How many inches in 3 yards? 

Solution. — Since there are S feet in 1 yard, in 3 yards there 
are 3 times 3 feet, which are 9 /eet; and since there are 12 
inches in I foot, in 9 feet there are 9 times 12 inches, which are 108 
inches. Therefore, there are in 3 yards 108 inches. 

2. How many gills in 2 gallons ? 

3. How many yards in 108 inches? 

Solution. — Since in 12 inches there is 1 foot, in 108 
inches there are as many feet as 12 inches are contained times 
in 108 inches, or 9 ; and since in B feet there is 1 yard, in 9 feet 
there are as many yards as 3 feet are contained times in 9 feet, or 
3. Therefore, in 108 inches there are 3 yards, 

5, How many gallons in 64 gills? 

6. How many yards in 72 inches? 

Review. — What is a Surface ? A Kectangle ? A Solid or Vol- 
ume? A Circle? 
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180* Beduotion is the process of changing one num- 
ber into another of a different denomination, but of equal 
value. 

REDUCTION DESCENDING. 

181* Reduction BeiEioendmg is the changing of one 
number into another of a lowier denomination of equaf 
value. 

WMITTXSK JEXXUtCISJSS, 

182. !• Reduce 18 T. 5 cwt. 3 qr. to quarters. 

OPERATION. 

Since in 1 ton there are 20 hundred, 
in 18 tons there are 18 times 20 hun- 
dred, or 360 hundred, and 5 hundred 
added make 365 hundred, in 18 T. 
5 cwt. 

Since in 1 hundred there are 4 
quarters, in 365 hundred there are 
865 times 4 quarters, or 1460 quarters, 
and 3 quarters added make 1463 quar- 
ters. 

Therefore, 18 T. 6cwt. 3qr. reduced 
to quarters is 1463 quarters. 

1463 qr. 

Rule. --Multiply the rvwmher of the highest Aenomr 
ination given by the nurriber required of the next 
lower denomination to make one of that higher, 
and to tJie product add the number, if any, of the 
lower denomination. 

Proceed in like whinner till ths whole is redicced 
to the required denom/ination. 

What is Reduction ? What is Reduction Descending? Recite the 
Rule. How do you multiply by i ? Arts, By taking half of the 
multiplicand, or by diriding by 2. 



18 T. Sewt. 

20 


3qr. 


360 
6 




365 ewt. 

4 




1460 
3 


^ ' 
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JSxampleM, 

2. Reduce 27 cwt. 2 qr. 3. Reduce 5 for. 12 rd. 
22 lb. to pounds. 4 yd. to yards. 



OPERATION. 


OPERATION. 


g7evi. 2qr. gglb 


6 fur. 12rd. j^ yd. 


4 


40 


108 


200 


2 


12 


110 ir. 


212 rd. 


25 


si 


560 


1060 


220 


loa 


2760 


1166 


22 


4 


2772 a. 


1170 yd. 



It will be observed, in the second operation, that 5i times 212 is 
"the same as 5 times 212, and jl of 212 ; 5 times 2l2 is 1060, and i of 
212 is 106 ; 1060 and 106 are 1166. 

4. Reduce 1 lb. 3 oz. 5 pwt. to pennyweights. 

6. Reduce 87 A. 3 R. 12 P. to square yards. 

6. In 7 cu. yd. 20 cu.. ft. how many cubic inches?* 

7. In 4 hogsheads how many quarts? 

8. Reduce 45 bu. 3 pk. 5 quarts to quarts. 

9. In 10 h. 17 m. 18 s. how many seconds? 

10. In 3** 4' 16" how many seconds? 

11. In 2 T. 9 cwt. how many pounds? 

* For RBtwers, nee corre^pondltig examples in Bedvetlon Asoendlng. 
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12. Reduce 84 gal. 2 qt. 1 pt to gills. 

13. How many ounces in 12 cwt. 1 qr. lb.? 

14. How many minutes in 3 wk. 5 d. 10 h. ? 

15. How many rods in 32 m. fur. 25 rd. ? 

16. How many square rods in 14 A. 1 R. 35 P.? 

17. How many cord feet in 96 cords? 

18. How many seconds in 45** 56' 30'' ? 

183« The preceding rule, in its application to United 
States Money, since the multipliers will be 10, 100, or 
1000, admits of an abridged operation. Thus : — 

To reduce cetUs to mills^ annex one cipher. 

To reduce dollars to cents ^ annex two ciphers^ ^ and re- 
move the dollar mark and decimal point. 

To reduce dollars to mills^ annex three ciphers, and re* 
move the dollar mark and decimal point. 

To reduce dollars and ceyits to cents, or dollars, cents, 
and mills to mills, remove the dollar mark and decimal point. 

19. Reduce $98 to cents. 

20. Reduce 168 cents to mills. 

21. Reduce $106 to mills. 

22. In $37.19 how many cents? 

23. How many cents in $136.05? 

24. Howmany mills in $1325? 

25. How man}*- mills in 69 cents? 

26. How many mills in $215.09 ? 

REDUCTION ASCENDING. 
184« Reduction Asoendiiig is the changing of one 
number into another of a higher denomination of equal 
value. 

How can you reduce dollars to cents ? Cents to milU ? Dollars 
to mills? Dollars and cents to cents? Dollars, cents, and mills to 
mills? AYhat is Reduction Ascending? 
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WMITTJBK JSXJBJtCXSXiB. 

1S5* 1* Beduce 1463 quarters to tons. 

OPERATION. Since in 4 quarters there is 1 hun- 

A^l Ad ^ or dred, in 1463 quarters there are as 

many hundred as 4 quarters are con- 

20)3 6 5 3 q'T, tained times in 1463 quarters, which 

are 366, and 3 quarters remaining. 

18 T, 5 cwt. Since in 20 hundred there is 1 ton, 

Ans. 18 T» S cwt, 3 9^* in ^^ hundred there are a9 many 

tons as 20 hundred are contained 
times in 365 hundred, which are 18, and 5 hundred remaining. 
Therefore, there are in 1463 quarters, 18 T. 5 cwt. 3 qr. 

^\At* — Divide the given nuniber hy tJie nurnber 
of its denomination required to make one of the 
next higher, and reserve the reihainder, if any. 

Proceed in like manner with the quotient, and so 
continue till the whole is reduced to the required 
denomination. 

The number of the required denoTnination, urith 
the several remainders, if any, ivill be the answer. 

JExampleM* 

2. Reduce 2772 pounds 3. Reduce 1170 yards to 
to hundreds. furlongs. 

OPERATION. OPERATION. 

26)2772 lb. Sh 11 70 yd. 



4)110 . . 2211^ 



7 ' ' 2gr. 



'2- 

2 2 



11)2340 W-yd. 
40)212.'8W'yd~^yd. 



6''12rd. 
Am. 2 7 c^' 2 ^r. 22 lb. Ans. Sfi^' 1 2 rd. 4 yd* 

. Becito the Bale. 



REDUCTION. 168 

In the second opermtion, to diride 1170 by 5hj we first reduce 
both numbers to halres, by multiplying by 2, and hare 2340 halves 
to be divided by 11 halves, which gires 212» and a remainder of 8 
halves = 4. 

4. Reduce 305 pennyweights to pounds. 

5. Reduce 183073 square yards to acres. 

6. Reduce 361152 cubic inches to cubic yards. 

7. Reduce 1008 quarts to hogsheads. 

8. Reduce 1463 quarts to bushels. 

9. Reduce 37038 seconds to hours. 

10. Reduce 11056 seconds to degrees. 

11. In 4900 pounds how many tons? 

12. In 2708 gills how many hogsheads ? 

13. In 19600 ounces how many hundreds? 

14. In 38040 minutes how many weeks? 

15. In 10265 rods how many miles? 

16. How many acres in 2315 square rods? 

17. How many cords in 768 cord feet? 

18. How many degrees. in 165390 seconds? 

188» The preceding rule, in its application to United 
States money, since the divisors will be 10, 100, or 1000, 
admits of an abridged operation. 

To reduce cents to dollars^ point off two figures from the 
rigJUj and prefix the dollar mark; to reduce mills to dol' 
lars, point off TKKEE figures^ and prefix the dollar mark. 

To reduce mills of two or more places of figures to cents, 
consider the figure on the right to express mills, and the 
other cents. 

19. Reduce 9800 cents to dollars. 

20. Reduce 1680 mills to cents. 

How can you reduce centa to dollars ? Mills to dollars ? Mills 
to cents ? 
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21. Reduce 106000 mills to dollars. 

22. In 3719 cents how many dollars ? 

23. How many dollars in 13605 cents? 

24. How many dollars in 1325000 mills? 

25. How many cents in 690 mills ? 

26. How many dollars in 215090 mills? 

REVIEW. , 

1. How many pounds in 7 T. 18 cwt.? 

2. How many tons in 15800 pounds? 

3. How many grains in 2 lb. 11 oz. 20 gr. ? 

4. How many pounds in 16820 grains? 

5. How many quarts in 32 hogsheads? 

6. How many hogsheads in 8064 quarts? 

7. How many pints in 27 hhds. 18 gal. 2 qts. ? 

8. In 13756 pints how many hogsheads? 

9. How many quarts in 17 bu. 1 pk. 4 qt.? 

10. How many bushels in 556 quarts ? 

11. In 12 rd. 5 yd. 2 ft. how many feet? 

12. In 215 feet how many rods? 

13. Reduce 3 A. 3 R. 20 P. to square yards 

14. Reduce 18755 square yards to acres. 

15. Reduce 3 cu. yd. 9 cu. fb. 1480 cu. in. to cu. in. 

16. Reduce 157000 cubic inches to cubic yards. 

17. Reduce 506 d. 22 h. 40 min. to minutes. 

18. Reduce 730000 minutes to days. 

19. How many minutes in one common 3'car? 

20. How many years in 525600 minutes? 



How is Redaction Descending performed ? Ans. By Multiplica- 
tion. Hovr is Reduction Ascending performed ? Ans, By Division. 
How then do their operations differ? How is each kind of Redue- 
tion prored f Ans. Each by the process of the other. 
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21. Reduce 14'' 5' to seconds. 

22. Reduce 50700 seconds to degrees. 

23. In 5 reams of paper how many sheets? 

24. In 2400 sheets of paper how many reams ? 

25. Reduce $46.05 to mills. 

26. In 46050 mills how many dollars? 

27. In 20 e^les how many cents ? 

28. In 20000 cents how many eagles ? 

29. In f31.99 how many cents? 

30. In 3199 cents how many dollars? 

31. In 573 yd. 1 qr. 1 na. how many nails? 

32. In 9173 nails how many yards? 

33. In 3 miles how many inches? 

34. In 190080 inches how many miles? 

35. In 57935 mills how many dollars? 

36. In $57,935 how many mills? 

37. In a pile of wood 96 feet long, 4 feet high, and 4 
feet wide, how many cords? Ans. 12 cords. 

38. How many square feet in a board 20 feet long and 
2 feet wide? Ans. 40 square feet. 

39. What cost 1 quarter^hundred of beef, at 9 cents a 
pound? 

Solution. — Since 1 quarter hundred is 25 pounds, 1 quarter^ 
hundred of heef at 9 cents a pound, wiU cost 25 tirnes 9 cents, 
which are 225 cents, or $2.25. There/ore, it will cost $2.25. 

40. "What cost a barrel of flour, at 6 cents a pound ? 

41. What is the value of a rectangular lot, 40 rods 
long, and 20 rods wide, at 50 cents a square rod ? 

42. In a block of stone, 6 feet long and 2 feet square, 
how many cubic feet? Ans. 24 cu. ft. 

,.<..! I II II I . . -■ ■ . ■ II ■ I I- I I . 

Review. — Recite the Table of United States Money. (69.) Of 
Avoirdupois Weight. (151.) Of Troy Weight. (152.) Of Linear 
Measure. (153*) 
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43. How many grains in 15 silver spoons, each weigh- 
ing 6 pwt. 15 gr.? Ans 2385. 

44. What is the cost of levelling a plat of ground, 20 
rods long and 20 rods wide, or 20 rods square, at 25. 
cents a square rod? Ans. $100. 

45. What is the value of a pile of wood 20 feet long, 
6 feet high, and 4 feet wide, at 50 cents a cord foot? 

Ans. $15. 

46. What will it cost to pave with marble the floor 
of a room, 4 yards square, at $1.25 per square foot? 

47. How many hundred-weight of sugar, at 15 cents 
a pound, can be bought for $20.40? 

Solution. — There toiU he cts manyp&unds as 15 cents are con- 
tained times in $20. 40, or in 2040 cents^ which are 136 ; and as 
many hundred-weight as are in 136 pounds, or 1 cwt, 1 qr, 11 lb. 
Therefore, there can be bought 1 cwt,l qr. 11 lb. 

48. How many hogsheads of molasses, at 12 cents a 
quart, can be bought for $75.12 ? 

Ans. 2 hhd. 30 gal. 2 qt. 

49. If the heart beat 70 times in a minute, how many 
days will be required for it to beat 705600 times? 

Ans. 7 days. 

50. If a ship can sail at the rate of 8 miles an hour, 
how many weeks will be required for it to sail 4448 miles ? 

Ans. 3 wk. 2 d. 4 h. 

51. If a comet move through 10** in one day, how 
many signs will it move through in 14 days? 

Ans. 4S. 20** 

52. If 9 candles can be made from 1 pound of tallow, 
how many dozen can be made from 60 pounds? 

Ans. 45 dozen. 

Retibw. — Recite the Table of Square Measure. (159.) Of 
Splid Measure. (168.) Of Time Measure. (166.) Of Circular 
Measure. (175.) 
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53. How many minutes in an average year of 365 days, 
6 hours? Ans 525960 m. 

54. How many hours from the 12th of January to the 
24th of the next April in a common year ? 

Ans. 2448 h. 

Solution. — There vsiU he as many, days as are between the 
dates; 31 days in January less 12 dayszzil^ days; 19 days 
in Jan, -f- 28 days in Feb* -{-31 days in Mar, -{- 24 days in 
Apr, = 102 days ; and since there are 24 hours in 1 day, there 
toiUbe 102 times 24 hours^ or 2448 hours. Therefore, there vnU 
be 2448 hours, 

55. In leap year how many hours from the 8th of Janu- 
ary to the 12th of December? Ans. 8186. 

56. What is the value of 2 R. 10 P. of land, at 6 cents 
per square foot? 

57. What will 3 T. 5 cwt. 20 lb. of iron cost, at 3 cents 
a pound? 

58. At 3 cents a pound, how many tons of iron can be 
bought for $195.60? 

59. How wide must be the floor of a rectangular room, 
whose length is 8 yards, to require 48 square yards to 
cover it ? Ans. 6 yards. 

Here, the 48 is evidently the product of the length and the width, 
and if we divide the 48 by the length given, or 8, we have the width 
required. 

60. How long must a piece of land be, whose width is 
20 rods, to contain just 5 acres ? Ans. 40 rods. 

61. What cost 645 pounds of potatoes, at .20 cents a 
peck? 

Review. —Recite the Table of Liquid Measure. (164.) Of Dry 
Measure. (165.) 
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62. How many pounds of potatoes, at 20 cents a peck, 
can be bought for $8.60? 

63. How many days will it take to count a million of 
dollars, at the rate of a hundred a minute? 

Ans. 6 d. 22 h. 40 m. 

64. How many cords in a pile of wood 9 feet long, 8 
feet high, and 4 feet wide ? Ans. 2 c, 2 c. f. 

65. A pile of wood is 4 feet wide, and 4 feet high ; how 
long must it be to contain 2 cords? Ans. 16 feet. 

Here, the product of the length, width, and hight is equal to the 
number of cubic feet in 2 cords, or 128 cu. ft. X 2, which is 256 cu. 
ft. ; and if we diride the 256 by the product of the width and hight, 
which is 16, we have the length required. 

66. How high must a range of wood, 20 feet in length 
and 4 feet wide, be piled to make 5 cords ? 

Ans. 8 feet. 

67. How many times will a wheel 18 ft. 4 in. in cir- 
cumference turn, in going 100 miles ? 

Ans. 28800 times. 

68. How many loaves of bread can be made from 
1 barrel and 4 pounds of flour, allowing 10 ounces to 
a loaf? Ans. 320. 

69. How many shingles will be required to cover the 
side of a roof 30 feet by 20 feet, allowing that 1 thou- 
sand just cover 100 square feet? Ans. 6 thousand. 

70. How many days of 10 hours each may be saved 
for study, in 10 years of 365 days each, by rising 30 min- 
utes earlier each day? Ans. 182 d. 5 h. 

71 . How much will 8 cords 7 cord feet of oak wood cost, 
at $1 per cord foot? 

72. How many weeks are there in 1000000 seconds? 

Ans. 1 wk. 4 d. 13 h. 46 min. 40 sec. 
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OOMPOUND NUMBERS. 

187. A Simple Number is of a a single denomination ; 
ns, 5 dollars, 8 yards, 4 books. 

1S8. A Ck>mpouQd Number is of two or more denomi- 
nations of the same general nature; as, 5 dollars 50 
cents ; 4 yards 2 feet 6 inches ; 12 hours 20 minutes. 

The methods of adding, subtracting, multiplying, and 
dividing simple numbers apply, with some modifications, 
to compound numbers. 

ADDITION. 
1S9« !• Let it be required to find the sum of 5 cwt. 2 qr. 
101b., 2 cwt. 2 qr. 17 lb., and 10 cwt. 3 qr. 21 lb. 

For convenience, we write the numbers 
80 that denominations of the same kmd 
stand in the same column, and begin at 
the right to add. 

21, 17, and 10 lb. are 4S lb., which, re- 
duced, gives 1 qr. 23 lb. ; we write the 
An$. 2 9 23 23 lb. and add the 1 qr. in with quarters. 

1, 3, 2, and 2 qr. are 8 qr., which, reduced, gives 2 cwt. qr. ; we 
write the 0, and add the 2 cwt. with the hundred-weights. 

2, 10, 2, and 5 cwt. are 19 cwt., which we write. 
Therefore the sum required is 19 cwt. qr. 23 lb. 

Rule. — Write the numbers so that units of the 
same denomination shall stand in the same 
column. 

Beginning at the right, a,dd ea^h column, and 
reduce the sum to the next higher denomination; 
write the remainijUr, if any, and add the quotient 
tvith the next colum/n. 

What is a Simple Number ? A Compound Number ? How do you 
write the numbers ? How do you add? Wha.t i« Uv« RmW? 
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Proof. — The same as in simple numbers. 
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11 
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11 


17 
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ft. 


in. 


M. 




(5.] 
fur. 


1 

rd. 


yd. 
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1 
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11 
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10 
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39 
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A. 




R. 
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41 
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24 
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22 
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27 
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16 
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13 




9 11 


160 






24 
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30 




3 


15 


19 


32 












27 






What is the Proof? 
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hhd. 
3 


16 


(11.) 

qt. 

2 


pt 


1 


hhd. 

5 


g*i. 



(12.) 
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3 


pt. 
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4 


20 


3 
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1 
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6 
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1 
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2 
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qt. 
1 


ba. 
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pt. 
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qt. 
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25 
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16 


1 


3 


1 


82 


2 


2 


1 


20 


1 


2 





4 


3 
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d. 


h. 
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39 


42 
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39 


28 


6 


20 


29 


45 
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23 
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29 
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59 


59 
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10 
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26 


39 


13 
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19. What is the sum of 1 T. 5 cwt. 3 qr. 10 lb., 7 cwt. 
20 lb., and 5 T. 3 qr. ? Ans. G T. 13 cwt. 3 qr. 5 lb. 

20. What is the sum of 4 yd. 2 ft. 6 in., and 5 yd. 1 ft. 
11 inches? Ans. 10 yd. 1 ft. 5 in. 

21. What is the sum of 9 oz. 18 pwt. 11 gr., 4 oz. 19 
pwt. 20 gr., and 1 oz. 23 gr. ? 

Ans. 1 lb. 3 qz. 10 pwt. 6 gr. 

22. Two men leave the same place and travel, the one 
north 65 m. 5 fur. 30 rd., and the other south 82 m. 6 fur. 
16 rd. ; how far were they then apart? 

Ans. 148 m. 4 fur. 6 rd. 

23. A farmer raised in one field 103 bu. 3 pk. 2 qt. of 
com ; in a second 205 bu. 6 qt., and in a third 310 bu. 
3 pk. ; how much did he raise in all? 

Ans. 619 bu. 3 pk. 

24. A ship sailed 15** 50' 50" at one time, and 31** 19' 
10", in the same direction, at another ; how many degrees 
■was it then from the place of departure? 

Ans. 47** 10'. 

SUBTRACTION, 

190» 1* Let it be required to find the difference be- 
tween 19 cwt. 2 qr. 17 lb., and 15 cwt. 3 qr. 15 lb. 

For convenience, we vrite the sub- 
trahend under the minuend, so that 
denominations of the same kind stand 
in the same column, and begin at the 
right to subtract. 

Am. 3 S ^ 15 lb. from 17 lb. leaves 2 lb. , which 

we write. 
We cannot take 3 qr. from 2 qr., but wo can take I cwt. from tho- 
19 cwt. I leaving 18 cwt., and the 1 cwt. taken is 4 qr., which added 

Haw are the numbers written? 



OPERATION. 




cwt. qr. 


lb. 


19 Z 


17 


15 3 


15 
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to the 2 qr. makes 6 qr. ; 3 qr. from 6 qr. leaves 3 qr., which we 
write. 

16 cwt. from 18 cwt. leaves 8 cwt., which we write. 

Therefore, the diflTerence required is 3 cwt. 3 qr. 2 lb. 

Instead of making the upper number, 19 cwt., less by 1, the result 
would have been the same, if we had increased the corresponding 
lower number, 15 cwt., by 1. 

Rule. — Write the less number under the greater, 
so that denominations of the same kind shall stand 
in the same column. 

Beginning at the right, subtract ea^h d^nominor- 
tlon of the subtrahend from the corresponding de- 
nomination of the minuend. 

If the number of any denomination in the sub- 
trahend is greater than that of the same denomina- 
tion in the m^inuend, increase the upper number by 
as many units of that denomination as make one 
of the next higher, before subtrojcting ; and consider 
the number of the next higher denomination of the 
minuend diminished by one. 

Proof. — The same as in simple numbers. 





(2.) 










(3.) 
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cwt. 
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lb. 


cwt. 


qr. 




lb. 


02. 


From 14 


17 


2 


16 


3 










14 


Take 11 


19 


3 


14 


1 


3 




20 


15 
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17 


4 


2 


1 







4 


15 



Hevibw. — For what is Square Measure used ? (159.) Solid Meas- 
ure? (163.) Liquid Measure? (164.) Dry Measure ? (165.) What 
is Time ? (166.) For what is Circular Measure used ? (176.) 

How do yott subtract? How do you proceed when any number 
of the minuend exceeds the number of the same denomination in 
the subtrahend? What is the Rule ? The Proof? 
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(4.) 






(5.) 






(6.) 


. 




oz. 


pwt. 


gr. 


lb. 


oz. 


pwt. 


yd. 


ft. 


in. 


From 


9 


16 


11 


4 


11 


6 


4 


1 
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Take 


4 


19 


21 


2 


10 


11 


8 


2 


11 



16 



14 



10 



(7.) 

fur. rd. yd. 



From 7 
Take 4 







ft. 



4 


30 


4 1 




2 


9 


H 1 
i 1 


in. 
6 



(8.) 
B. P. sq. yd. sq.ft. sq.in. 



3 25 



8 116 
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24 


10 4 


100 
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26i . 4 
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36 
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ba. 
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(12.) 
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17 
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c. y. 
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(U.) 
d. h. 

300 23 





X 


0. y. 
16 


d. 

250 


(15.) 
h. 

20 


m. s. 

45 16 


Take 1 


350 





40 




14 


300 


22 


15 17 


1 


315 


^2 


20 
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16. From a chest containing 30 lb. 10 oz. 11 dr. of tea, 
have been taken 9 lb. 15 oz. 15 dr. ; what quantity re- 
mains? Ans. 20 lb. 10 oz. 12 dr. 

17. From a piece of calico containing 32 yd. 2 qr. 2 
na., there have been cut off for a dress 11 yd. 3 qr. 2 na. ; 
how much remains? Ans. 20 yd< 3 qr. 

18. From a pile of wood containing 19 C. 86 cu. ft., 
there have been sold 13 C. 96 cu. ft. ; how much remains? 

Ans. 5 C. 118 cu. ft. 

19. A farmer raised 106 bushels of wheat, and sold 36 
bu. 3 pk. 2 qt. 1 pt. ; how much had he left ? 

Ans. 69 bu. 5 qt. 1 pt. 

20. If it were possible for a ship to sail around the 
world by a direct course, how much of its 360° of circum- 
ference would remain to be completed when 196° 55' 42" 
had been accomplished? Ans. 163° 4' 18". 

191 • The rule applies to finding the difference between 
two dates. 

21. A man was born May 16, 1819 ; how old was he 

April 9, 1865? 

We write the number of the year, 
months ) and days of the earlier date 
under that of the year, months, and 
days of the later date, and count as 
many days to a month as are in the 
Ans, A 5 10 2 A ^^^^^ *^^^^ ^^'''^'^^''^ ^^^''^ ^^o,t named 

in the later date. 
Here that month has SI days. 

It is quite common to count every month as containing 80 days, 
which, in this case, would liave given the difference 1 day less, and 
to that extent wanting in exactness. 

Review. — What is anumber? (11.") A Simple Number? (187.) 
A Compound Number? (188-) 
Explain the method of finding the difference between two dates. 
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y. mo. 


d. 


1865 4 


9 


1819 5 


16 
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22. A note was given April 30, 1865, and paid March 
17, 1866 ; how long did it run? 

23. Required the time between the discovery of Amer- 
ica by Columbus, Oct. 12, 1492, and the Declaration of 
Independence, July 4, 1776. 

MULTIPLICATION. 

192. 1. Let it be required to find the product of 4 bu. 
3 pk. 4 qt. 1 pt. multiplied by 7. 

OPERATION. T3, . V • -xuxu 

For convenience, we begin with the 
bu. pk. qt. pt. lowest denomination to multiply. 7 
4-^4 -^ times 1 pt. are 7 pt., which equal 3 

7 qt. 1 pt. ; we write the 1 pt., and re- 
serve the 3 qt. to add to the prod* 
Am, 34 7 1 uct of the quarts. 

7 times 4 qt. are 28 qt. wliich, with the 3 qt. added, are 31 qt., or 
3 pk. 7 qt. ; we write the 7 qt., and reserve the 3 pk. to add to the 
product of the pecks. 

7 times 3 pk. are 21 pk., which, with the 3 pk. added, are 24 pk., 
or 6 bu. pk. ; we write the pk., and reserve the 6 bu. to add to 
the product of bushels. 

7 times 4 bu. are 28 bu., which, with the 6 bu. added, are 34 bu., 
which we write. 
Therefore the product required is 34 bu. pk. 7 qt. 1 pt. 

Rule. — Beginning at the right, multiply each de- 
nomination of the com/pound, number in its order, 
and reduce each product to the nexi> higher denomi- 
nation; write the remainder, if any, underneath* 
and add the quotient to the next product. 

Proof. — The same as in simple numbers. 

With which denomination do you begin to multiply ? How do you 
reduce each product? Recite the Rule. 



COMPOUND NUMBERS. 167 





(2.) 








(3.) 






ewt. 


qr. lb. 


ox. 




T. 


cwt. qr. 




lb. 


4 


2 16 


10 

4 




17 


16 3 




10 

6 


18 


2 16 


8 












(*.) 








(5.) 






lb. 


oz. pwt. 


qr. 




lb. 


oz. pwt. 




qr. 




4 10 


5 
4 




14 


9 14 




17 
5 




(6.) 




(7.) 




i 


(8.) 




yd. 


ft. in. 


in. 


for. 


rd. 


yd. 


qr. 


leou. 


4 


1 2 
12 


2 


7 


80 
6 


5 


3 


2 
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52 2 99 3 2 

9. .How many acres in an estate consisting of 5 farms, 
each measuring 70 A. 2 R. 14 P.? 

Ans. 352 A. 3 R. 30 P. 

10. How much wood in 4 ranges, each containing 5 
cords, 6 cord feet? Ans. 23 C. 

11. How much wine in 6 casks, each containing 49 gal. 
2 qt. 1 pt. ? Ans. 297 gal. 3 qt. 

12. How much grain in 15 barrels, each containing 3 
bu. 1 pk. 4 qt. ? 

13. Multiply 64 wk. 17 h. 38 m. by 11. 

Review. — How is Addition of Compound Numbers proved? 
Subtraction of Compound Numbers ? 
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14. Required the weight of 3 dozen of silver spoons, 
if each dozen weigh 2 lb. 6 oz. 12 pwt. 3 gr. 

Ans. 7 lb. 7 oz. 16 pwt. 9 gr. 

15. If a planet move 2** 58' 10" per day, how far will 
it move in 56 days? Ans. 166** 17' 20". 

16. If you should sleep 8 h. 15 m. 30 s. daily, how 
much will 3''ou sleep in 7 days ? 

17. What is the weight of 6 chests of tea, each weigh- 
ing 2 qr. 16 lb. 8 oz.? Ans. 8 cwt. 3 qr. 24 lb. 

18. How much land in 9 equal wood-lofs of 113 A. 3 R. 
25 P. each? Ans. 1025 A. R. 25 P. 

19. If you have for labor and recreation 16 h, 47 m. 
30 s. each day, how many full days have you for that pur- 
pose in 8 days ? Ans. 5 d. 14 h. 20 m. 



DIVISION. 

193. 1. Let it be required to find the quotient of 34 
bu. pk. 7 qt. 1 pt. divided by 7. 

OPERATION . For conyenience, we begin with 

bu. pk. qt. pt. the highest denomination to di- 

7)34 7 1 vide. One seventh of 34 bu. is 

4 bu., with a remainder of 6 
•T ^ -r -^ bu., tqual to 24 pecks; we 

write the 4 bu., and add the 24 pecks to the peck in the dividend. 
24 pk. and pk. are 24 pk., and one-seventh of 24 pk. is 3 pk., with 
a remainder of 3 pk., equal to 24 quarts ; we write the 8 pk., and 
add the 24 quarts to the 7 quarts in the dividend. 24 qt. and 7 qt. 
are 31 qt., and one-seventh of 31 qt. is 4 qt. with a remainder of 3 
qt., equal to 6 pints ; we write the 4 qt., and add the 6 pints to the 
1 pint of the dividend. 6 pt. and 1 pt. are 7 pt., and one-seventh of 
,7 pt. is 1 pt., which we write. 

Where do you begin to divide ? 
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Rule.— Beginning at the left, divide each denonvi- 
nation of the dividend, in its order; vxrite the qxio^ 
tient, and reduce the remainder, if any, to the next 
lower denomination, adding the same to that de-^ 
nomination in the dividend, hefore dividing it. 

Proof.' — The same as in simple numbers. 

When the divisor and dividend are both compound, or not 
of the same denomination, they must be reduced to the same 
denomination ; and then the division is that of simple numbers. 
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5 1 32 3 8 2 

9. I have 352 A. 3 R. 30 P., which I wish to divide 
into 5 equal farms ; how many acres will there be for 
each? 

10. Divide 69 sq. ft. 36 sq. in. by 9. 

Ans. 7 sq. ft. 100 sq. in. 

Becite the Rule. What must be done when the divisor and dir- 
idend are both compound, or not of the same denomination ? 
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11. Divide 6 T. 11 cwt. 8 qr. 16 lb. by 8. 

Ans. 16 cwt. 1 qr. 23 lb. 

12. If 9 casks contain 412 gal. 3 qt. 1 pt., how much 
is that to a cask ? Ans. 45 gal. 3 qt. 1 pt. 

13. If 3 dozen spoons weigh 7 lb. 7 oz. 16 pwt. 9 gr., 
what is the weight of each dozen ? 

Ans. 2 lb. 6 oz. 12 pwt. 3 gr. 

14. If 23 cords of wood be put into 4 equal ranges, how 
much will be in each range ? 

194. When the divisor is large, it is often convenient to 
wyite out the operation, after the manner of long division. 

15. Divide 178 bu. 1 pk. 16. Divide 286 m. 6 fur. 
by 23. by 31. 

OPERATION. OPERATION. 



23)178im. Ipk. 
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(7*». 


Sl)286m. 
279 


eM.C9m. 
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23)69(3plc- 
69 




31)62(2fur. 
62 



17. If a boarding-house requires 175 gal. 2 qt. of 
molasses in 52 weeks, how much is required a week ? 

Ans. 3 gal. 1 qt. 1 pt. 



When the diyisor is large, how is it often convenient to proceed? 
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18. Divide 675 yd. 3 qr. b^ 17. Ans. 39 yd. 8 qr. 

19. If 15 loads of hay weigh 16 T. 10 cwt., what is the 
weight of 1 load? Ans. 1 T. 2 cwt. 

20. If the moon moves in 29 days 382** 6' 55", how 
much is the daily motion? Ans. 13° 10' 35''. 

REYJEW. 

1. Reduce 15 cwt. 3 qr. 11 lb. to pounds. 

2. Reduce 13120 rods to miles. Ans. 41 miles. 

3. Required the cost of 5 tons of iron, at 6 cents a 
pound. Ans. $600. 

4. How many hundred- weight of flour can be bought, at 
4 cents a pound, for $7.48? Ans. 1 cwt. 3 qr. 12 lb. 

5. If a man travels one day 30 m. 2 fur. 23 rd., and 
another day 27 m. 3 fur. 17 rd., how far does he travel in 
all? Ans. 57 m. 6 fbr. 

6. If a merchant cut 11 yd. 3 qr. from a piece of calico 
containing 30 yd. 1 qr. 2 na., how much will remain? 

7. If, from a cask containing 64 gal. 2 qt. 1 pt. 2 gi. of 
molasses, there should leak out 11 gal. 3 qt. 1 pt. 1 gi., 
how much would remain in the cask ? 

Ans. 52 gal. 3 qt. pt. 1 gi. 

8. What is the weight of 3 dozen silver forks, each 
fork weighing 4 oz. pwt. 6 gr. ? 

Ans. 12 lb. 2 oz. 5 pwt. 

9. How much must be paid for 2 ch. 28 bu. of coal, at 
25 cents a bushel? Ans. $25. 

10. Bought 3 pieces of cloth, each containing 42 yd., 
of which were sold one piece, and 27 yd. IJ^ qr. of another; 
what quantity remained? 

Review. —What is Reduction? (180.) Reduction Descending? 
(181.) Reduction Ascending? (182.) 
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11. How much older is Joliii than James, John's birth 
having been on the 20th December, 1858, and James' on 
the 10th of August, 1863? Ans. 4 yr. 7 mo. 21 d. 

12. If a man can lift 201 lb. 12 oz., and that is 8 times 
what a boy can lift, how much can a boy lift ? 

Ans. 1 qr. 3 oz. 8 dr. 

13. How many square yards of carpeting will it take 
for a room 26 ft. by 82 ft. ? Ans. 92 sq. yd. 4 sq. fb. 

14. If a steamer can cross the Atlantic, the distance 
being 3174 miles, in 15 days, what is her daily speed? 

Ans. 211 m. 4 fur. 32 rd. 

15. A milkman left 2 gal. 3 qt. 1 pt. of milk at a 
boarding house, every morning for 6 days ; what quantity 
did he leave in that time? Ans. 17 gal. 1 qt. 

16. Into how many house-lots, of 76 square rods eadi, 
can a field of 29 acres 40 square rods be divided ? 

Ans. 61, and 44 square rods remaining. 
17 How much must be paid for a range of wood 100 
feet long, 4 feet wide and 4 feet high, at $7.50 per cord? 

18. How many days from March 4, 1871, to April 1, 
1873 ? Ans. 759. 

19. A man traveled one day, 15000 rods, another day, 
31^ miles, and the third day, 25 miles, 80 rods. How 
many miles in all did he travel ? Ans. 106f . 

20. One quarter of an ox weighed 2 cwt. 2 qr. 6 lb., 
and the other three quarters averaged 3^ times as much. 
What was the entire weight ? 

21. Multiply 24 d. 8 h. 42 m. 40 s. by 15, using its 
factors. Ans. 365 d. 10 h. 40 m. 

22. Into how many lots of 3 A. 90 sq. rd. each, can a 
a farm of 174 A. 100 sq. rd. be divided? 

Ans. 49, and 10 square rods remaining. 
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PEEOEIfTAGE. 

I 

195. 1. How much is one hundredth of 100? Of 200? 

2. How much is two hundredths of 100 ? Three hun- 
dredths of 100 ? 

3. How many hundredths of 100 is 1 ? Are 2? 

4. How many hundredths of 1, is ^J^y? Is J? Is 1 ? 

5. How many hundredths of 1 is expressed by .03? 
By .06? By..25? 

196* Percentage is the process of computing in hun- 
dredths. 

The term per cent,^ from per, by or on, and centum, 
hundredf means 5^ or on a hundred; and 1 per cent, is 1 
hundredth ; 2 per cent., 2 hundredths ; etc. 

The Bate per cent, is the number of hundredths de- 
noted by the per cent. 

Any rate per cent, may be expressed in the form 
of a decimal or of a common fraction. Thus, 

1 per cent, is written .01, or ^^ 



5 per cent. " .05, 

10 per cent. " .10, 

25 per cent. " .25, 

100 per cent. " 1.00, 



Mr 

100 
ToTT 

12& 

fotr 



125 per cent. « 1.25, 

i per cent, is .00 J, or .005; j per cent, is .00 J, or 
.0025 ; i per cent, is .00^, or .00125, etc. 
The Sign % is used for the word per cent. 

a 

'What is Percentage? What is the term per cent, from? What 
does it mean? How may any rate per cent, be expressed? 



1T4 
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The Percentage of a number is such a part of it as is 
denoted by the per cent. 

The Base of percentage is the number upon which the 
percentage is computed. 



1. 4%. 

Ans. .04. 

2. 6 %. 

Ans. .06. 

3. 9 %, 



JBXJSnCZSBS. 

Write decimally : — 

4. hi %. 
Ans. .055. 

Ans. .0225. 
6. iV%- 



7. 107 %. 
Ans. 1.07. 

8. 160 %. 
Ans. 1.60. 

9. 115 %, 



Write in form of a common fraction in its lowest 
terms: — 



10. 8 %. 

Ans. ^. 

11. 20 %. 

Ans. ^. 

12. 50 %. 



13. 37 J %. 

Ans. g. 

14. 75 %. 

Ans. f . 

15. 90 %. 



16. 110 %. 

Ans. {i. 

17. 150 %. 

Ans. f . 

18. 125 %. 



MBNTAXi JEXEnCISES. 



1. What is 5 per cent, of 10 bushels? 



Solution. — Since 1 per cent, of 10 bushels is 1 hundredth of 
10 ^uj^eZa, 5 jper cent, vnU be 5 hundredths of 10 5us^e2«, irAtcA t^ 
50 hundredths of 1 bushel^ or i of a bushel. Therefore.^ 5 j?er 
cent, of 10 bushels is\ of a bushel, 

2. How much is 9 per cent, of 10 yards ? 

3. How much is 6 per cent, of 12 dollars? 



REViitw. — What is a Decimal Fraction ? (172.) What is the de- 
nomjiiator of a Decimal Fraction? (174.) 
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4. If you earn $24, and spend 4 per cent, of it, how 
much will you have left? 

5. If I receive $4 profit on $10Q of investment, how 
much is that on $7 ? 

Solution. — ]f the profit on $100 is $4, the profit on 1 dcllar 
vnll be 1 hundredth of $4, and on $7 it will be 7 times 1 hundredih 
of9iy which is $^2^^* ^ ^-28. Therefore, if the profit on $100 is 
$4, on $7 it is $.28. 

6. If I lose 11 yards of cloth on 100 yards, how much 
do I lose on 10 yards? 

7. When I gain $6 on $100, how much do I gain on 
$30? 

8. Bought some articles for $100, and sold them for 
$112 ; how much do I gain on $5? 

9. What per cent, of 25 is 5 ? 

Solution. — Since 25 is 100 per cent, of itself lis -j^ of 100 
per cerU., and b is b times -j^ of 100 per cent,, or -f^ of 100 per 
cent., which is \ of 100 per cent., or 20 per cent. Therefore, b is 
20 per cent, of 2b. 

10. What per cent, of 50 tons is 20 tons? Of 50 tons 
is 30 tons ? 

11. What per cent, of $35 is $7? Of $40 is $30? 

12. If the cost of raising corn is 9 bushels to every 27 
grown, what is the cost per cent. ? 

13. What per cent, of 28 bushels is 7 bushels? 

14. If a bank receive $7 for every $100 lent, what per 
cent, does it receive ? 

15. If you should spend $6 for every $50 you earn, 
what per cent, of your earnings would you spend ? 

16. Bought a watch for $100, and sold it for $120; 
what per cent, did I make? 
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WBITTMN MXMJLCiaiBB. 

Case L 
To find any ^er Cent, of u Mifnber. 
197. 1. What is 3 per cent, of $220? 

OPERATION. 

itc^Ofi Since 1 per cent, of $220 is 1 hundredth of 

^ $220, 3 per cent, will be 3 hundredths of $220, 

•0^ which is $220 X .03, or $6.60. Therefore, 3 

Avu, $6.60 P®' *^®"*' ^^ ^^^ ^® *^*^^* 

^vii^n^ Multiply the given number ly the roite 
per cent. 



What is 



2. 5 % of $72? 

Ans. $3.60. 
8. 8 % of $90? 

Ans. $7.20. 

4. 6 % of $112? 

5. 9 % of $38? 



6. 3] of 164 yd.? • 

Ans. 6.74 yd. 

7. 5J % of 8.75 bu.? 

Ans. .459-}- bn. 

8. 7 % of 330 lb. ? 

9. 20 % of 416 eu. ft.? 



10. A fanner raised 160 bushels of apples, and sold 80 
per cent, of the whole ; how many did he sell ? 

11. Of $500, I have invested in the United States 
stocks 40 per cent., and the balance in land ; how much' 
have I invested in stock, and how much in land ? 

Ans. Stock $200 ; land $300. 

12. From a deposit of $1800 in a bank, I have taken 
out 62 per cent. ; how much remains ? Ans. $684. 

Explain the operation. What is the Bule? 
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Case II. 

To ftnd the ^er Cent, one dumber it of Another. 

198« !• What per cent, of 16 yards is 4 yards? 

. OPERATION. Since 16 is 100 per cent, of it- 

^ X 100 s®^^» 1 i* A ^^ ^00 per cent., and 4 

= 25, Am. is 4 times ^, or ^, of 100 per 

^0 cent., which is } of 100 per cent., 

A or 25 per cent. Therefore, 4 yards 

is 25 per cent, of 16 yards. 

^xA^n — Multiply the nwmber denoting the per- 
centage by 100, and divide by the nuinber on 
which the percentage is reckoned. 

JSxatnpies. 

What per cent, is 



2. 6 of 50? 

Ans. 12 per cent. 

3. 7 of 140? 

4. 9 of 150? 

5. 15 of 90? 



6. 7 1b. of 56 lb.? 

Ans. 12J^ per cent. 

7. $12 of $60? 

8. 25 men of 225 men? 

9. 21 miles of 280 miles? 



10. If American gold coin is 9 parts pure gold to 1 part 
alloy, what per cent, is alloy? Ans. 10. 

11. If a miller takes 4 quarts toll for grinding 32 
quarts, what per cent, is the toll? Ans. 12^. 

12. A farmer's flock of 120 sheep was increased to 156 ; 
what was the increase per cent.? Ans. 30. 

13. I have a farm of 160 acres ; 120 acres of it is under 
cultivation ; what part is that of the whole ? Ans. J5. 

14. John is 12 years old, and his father 54 years ; what 
per cent, is John's age of that of his father? Ans. 22f. 

Kxplain the operation. Recite the Rule. 
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15. I had 160 tons of coal, and sold 40 tons ; what per 
cent, of what I had did I sell? Ans. 25. 

COMMISSION. 

199* A Conmiisflion Merchant, or Factor, is a person 
>Yho buys or sells goods for another. 

200* Commission is the percentage paid a commission 
merchant, or agent, for the transaction of business. 

Commission is reckoned at a certain rate per 
cent upon the sum expended or received, 

201* 1* A commission merchant ^ sells coal to the 
amount of $550 ; what is his commission at 2 per cent. ? 

OPERATION. 



^ K*K rk Since the commission on $1 is .02 of a del- 

9^^^ lar, on $550 it will be 2 hundredths of $650, 

'02 or $550 X .02, which is $11. Therefore, his 



Am. Jt 1 1 commission on $550, at 2 per cent., is $11. 

^vX^. — Multiply the given sum by the number of 
per cent., expressed decimally, 

ExainpleM* 

2. How much must be paid for purchasing goods to the 
I amount of $350, at 3 per. cent, commission? 
' 3. An agent sells goods to the amount of $1244.; what 
is his commission at 2} per cent. ? 

4. ^An auctioneer sold property to the amount of $1780 ; 
what were his fees at 1 J per cent. ? 

What is a Commission Merchant, or Factor? What is Commis- 
tion? Explain the operation. Recite the Rule. 




PROFIT AND LOSS. 
302. Profit and Iiosa Is the process of estimating the 
gain or loss on capital employed in business. 



Case I. 
To find the Amount oflProfit or Zogi at any Per Cent. 

203. I. If a mercliant buys goods to the amount of 
$1248, ajid sells them at a profit of 20 per cent., how- 
much does he gain ? 

OPERATION. Since the profit is 20 per cent, of »1348, 

$1248 it must be 20 hundrcdthB of $1248, or 

_g(3 812 8 X .20, which is 81^4^.00. There- 

■' fore, the gain on 81248, at 20 per cent. 

Ana. $$49.60 profit, is «249.60. 

Rule. — Multiply the number upon which the per- 
centage is reckoned, by the nuinber of per cent., 
expressed decimally. 

What is Profit and Lobb ? Becite the Rule. 
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JEaeamplet, 

2. A cistern containing 120 gallons lost by leakage 5 
per cent, of its contents ; how much was the loss ? 

Ans. G gallons. 

3. If United States stocks bought for $300 should ad- 
vance 9 J per cent., what would be the gain ? 

Ans. $28.50. 

4. Bought a horse for $216, and sold him at a loss of 
10 per cent. ; how much was the loss? Ans. $21.60. 

Case II. 
To find the ^ate ^er Cent* of Gain or JDoss, 

204. 1. If I buy a barrel of flour for $8, and sell it 
for $10, what is the gain or loss per cent.? 

OPERATION. $10 — $8=$2, 

^ X 100 ^^^ sum gained. 

$10 — $8 = $2 ; = 25, Ana. Then, since 8 is 

$ 100 per cent, of 

4 itself, 1 is I of 

100 per cent., 
and 2 is I of 100 per cent., which is } of 100 per cent., or 25 
per cent. Therefore, if I buy a ban*el of flolir for $8 and sell 
it for $10, I gain 25 per cent. 

Rule. — Multiply the number denoting the gain or 
loss hy 100, and divide by the number on which 
the gain or loss is reckoned, 

2. Bought a cord of wood for $6, and gained in selling 
it $.72, what was the gain per cent. ?^ 

Explain the operation. Recite the Rule. 



INTEREST. 181 

8. When molasses is bought for 90 cents a gallon, and 
sold at 108 cents, what is the gain per cent.? 

4. Bought a horse for $125, and sold it for $12.60 less 
than cost ; what per cent, was the loss? 

6. If I sell a farm which cost me $5000 for $4700, what 
is the loss per cent. ? Ans. 6 per cent. 



INTEEEST. 

205 • Interest is percentage allowed for the use of 
money, or for value received. 

The Principal is the sum on interest. 

The Bate of interest is the per cent, allowed on the 
principal for one year, or any given time. 

The Amount is the sum of the principal and interest. 

206* A Legal Hate is the rate per cent, established 
or allowed by law. The legal rate in most of the States, 
and in the United States Courts, when no particular rate 
is mentioned, is 6 per cent. 

In New York, New Jerse}', Michigan, Wisconsin, Min- 
nesota, South Carolina, and Georgia it is 7 per cent. ; in 
Louisiana it is 5 per cent. ; in a few States 8 per cent. ; 
and in some States as high as 10 per cent. 

The rate for one year, and at 6 per cent., is to be under- 
stood in this book when no other is named. 

207* Since the interest of $1, at 6 per cent, for 1 year, 
or 12 months, is 6 cents, for 1 month it will be ^V ^^ ^ 

What is Interest? The Principal ? The Rate? The Amount? 
Legal Rate ? What rate is to be understood when no other is named ? 
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I 

cents, which is 5 mills, and for two months, 2 times 6 
mills, or 1 cent ; also, 

Since the interest for 1 month, or 30 days, is 5 mills, 
the interest for 6 daj^s, or J of 30 days, will be 1 mill, and 
for 2 days, 3 days, etc., as many sixths of a mill as there 
are days. Hence, the 

Table. 

Interest of $1, at 6 per cent., 

e 

For 12 months, or 1 year, is $0.06 

' 2 months, " i year, " 0.01 

" 1 month, " iV year, " 0.005 

" 6 days, '' ^ month, " 0.001 

" 1 day, " jV month, " 0.000^. 

Case I, 
2%e Interest of any Sum at 6 f^er Cent. 

208. 1. What is the interest of $212 for 2 y. 7 mo. 
15 da.? 

OPERATION. 

Intertst of 01, Principaly fg Ig 
For g years =$.12 .13 7§ 

*« 7 months = ^OSS 

" ISdays = .002§ 1484 

1060 

$.1S7§ Z12 

106 



Ans, $33*390 



Becite the Table. 
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Since the interest of $1 for one year Is 6 cents, for 2 years it 
is 12 cents, for 7 months i of 7 cents, or 3 cents 5 mills, and for 
15 days ^ of 15 mills, or 2i mills ; and taking the sum, wu have 
the interest for 2 y. 7 m. 15 da., $.157i. If the interest of $1 
is $.157i, the interest of $212 is 212 times $.157i, which 
is $33.39. Therefore, the interest required is $33.39. 

Kule,— Find the interest of ^1 for the given time, 
by reckoning for years sijo times as many cents as 
there are years ; for months one half as many cents as 
there are months; and for dsiys one sixth as many 
m^ills as there are days ; and multiply the principal 
by the numher denoting that interest, 

JBaeaimples* 

What is the interest 

2. Of $187.25 for 1 year 4 months? 

Ans. $14.98. 
8. Of $98.20 for 1 year 28 days? 

4. Of $126.46 for 9 months? Ans. $5.69. 

5. Of $194 for 4 months 12 days? Ans. $4,268. 

6. Of $318 for 10 months 16 days? 

7. Of $320 for 83 days ? Ans. $1.76. 

8. Of $500 for 93 days? Ans. $7.75. 

9. Of $620 for 2 years 3 months 8 days? 

10. Of $715 for 1 year 5 months 10 days? 

Ans. $61,976. 

11. Of $812 for 3 years 6 months 6 days? 

Ans. $171,332. 

12. Of $750 for 2 years 9 months 18 days? 

Explain the operation. Recite the Rule. 
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Case II. 
27ie Interest of any Sum at any ftate. 

209. 1. Required the interest of $640 for 3 years 7 
months 3 days, at 7 per cent. 

FIRST OPERATION, SECOND OPERATION. 

$640 $640 

.215^ .07 

3200 InClyr.y $44.80 
640 
1280 



320 Int. Syr., _ $134.40 

Int. 2 yr., or 6 mo., 22.40 



6)$137.920 Int.jofemo.,orlmo., 3.733+ 
22.986+ Int. JL mo., or 3 da,, .373+ 

An8.$160.906+ Ans. $160,906+ 

Since the interest of $1 for the given time, at C per cent., is 
$.215!|, the interest of $640 is 640 times $.215i, which is 
$137.92 ; and one sixtli of this, or $22.986-[~» is the interest at 
1 per cent., which, added to the interest at 6 per cent., gives 
$160.906-|-, as the interest at 7 per cent. 

Again, since the interest of $1 for 1 year, is $.07, the inter- 
est of $640 for 1 year is 640 times $.07, which is $44.80, and 
for 3 years is 3 times $44.80, which is $134.40 ; 7 months equal 
6 months phis 1 month ; and since 6 months equal i of a year, 
the interest for 6 monflis is i of $44.80, which is $22.40; and 
since 1 month is | of 6 months, the interest is | of $22.40, 
which is $3.733-|- ; and since 3 days are ^ of a month, the in- 
terest for 3 days is ^ of $3,733+, which is $.373+ ; and, taking 
the sum of these, we have as the whole interest $1G0.906+. 

Explain the first operation. The second. 
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Therefore, the interest of $640 for 3 years, 7 months and 3 
days, at 7 per cent, is $160.906-[-. 

Rule.— i^i>i'^ the interest for years hy multiplying 
the principal by the rate expressed decimally, and 
tJiat prodioct by their number; /or months, take such 
a part of the interest for on^ year as their number is 
part of a year; and for days, take such a part of the 
interest of one month as their number is part of a 
m^nth. Or, 

Find the interest at 6 per cent,, and increase or 
diminish as the per cent, is greater or less than 6 per 
cent. 

For 7 per cent., add to 6 per cent. \\ for 8 per cent., \ ; for 
9 per cent^ ; for 5 per cent, subtract \\ for 4 per cent., \, etc. 

2. What is the interest of $780 for 5 years, at 7 per 
cent.? Ans. $273. 

3. What is the interest of $30.50 for 3 years, at 5 per 
cent.? Ans. $4,575. 

4. What is the interest of $130.60 for 6 months, at 7 
per cent.? Ans. $4,571. 

5. What is the interest of $516 for 9 months, at 7 per 
cent. ? 

6. What is the interest of $234.92 for 33 days, at 7 per 
cent. ? Ans. $1.507-f-. 

7. What is the interest of $420 for 63 days, at 9 per 
cent.? Ans. $0,615+. 

What is the Rule ? For 7 per cent., what is added to G per cent. ? 
For 8 per cent. ? For 9 per cent. ? For 6 per cent., what is sub- 
tracted ? For 4 per cent ? 
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8. What is the interest of $226 for 2 years and 3 
months, at 5 per cent.? Ans. $25,425. 

9. What is the interest of $144.20 for 3 years 8 months, 
at 10 per cent.? Ans. $52,873. 

10. What is the interest of $210, for 4 years 5 months, 
at 7 per cent. ? 

11. What is the interest of $67.42, for 1 year 7 months 
15 days, at 6 per cent. ? Ans. $6.573-[-. 

12. What is the interest of $333 for 5 years 2 months 
5 days, at 8 per cent.? Ans. $138.01. 

210* When the amount is required, add the principal 
and interest. (Art. 205.) 

13. What is the amount of $263.48, for 2 months 21 
days, at 6 per cent. ? Ans. $267.036-f-. 

14. What is the amount of $54.98 for 6 months 20 
days, at 7 per cent. ? 

15. What is the amount of $45.15 for 1 year 4 months 
9 days, at 5 per cent.? Ans. $48,216+. 

16. What is the amount of $100 from May 16, 1865, to 
August 31, 1867, at 10 per cent.? Ans. $122,916+. 

BANK DISCOUNT. 

211* Bank Discount is interest paid in advance on a 
sum promised in a note, 

212, A Note is not considered due till 3 days after 
the time mentioned in it. Hence, 



Review. — What is Percentage ? (194. ) What is Commission ? 
(199.) Profit and Loss? (202.) Interest? (206.) The Principal? 
(206.) The Amount? (206.) 



*• •• *« 30d.=ziof^ •* = 2.60 *• 
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In oomputing bank discount, 8 days called Days of 
GracOy are added to the specified time. 

FORM OF NOTE PAYABLE AT BANK. 

$500. * Trenton, April 29, 1871 

Ninety days after date, I promise to pay William H. 

Harlow, or order, at the Second National Bank, Five 

Hundred Dollars. Value received. 

James Blair. 

jsxebcises, 

213* 1* What is the bank discount on the above note 
at6%? 

OPERATION. 

M. of $600 for 60 d. = ^^ of $600 = $5.00 discount. 

30d.=ziof^ •* = 2.60 

Ini, of $500 for 93 d. = $7.76 ** 

Since the interest of $1 for 60 days is 1 cent, or .01, of the 
principal, the interest of $600 must be, for 60 days, ^^^ of 
$600, or $5.00 ; for 30 days, or i of 60 days, it must be i of 
yJ^ of the principal, or $2.50 ; and for 3 days, or ^ of 30 days, 
it must be ^ of 1 of ^^ of the principal, or $.25. Hence, the 
interest for 93 days is $5.00 -f- $2.60 + $.26 = $7.76, which is 
the discount required. 

2. What is the bank discount on a note for $600, on 60 
days, at 7 % ? Ans. $7.35. 

3. What is the bank discount on a note for $375.50, on 
120 days, at 8 % ? 

4. Taking out the bank discount on a note for $3000, 
on 30 days, at 6 %, how much of its face will remain? 

Ans. $2983.50. 

.1 I II -' - ■ — - 

What is Bank Discount ? What are called Days of Grace ? Ex- 
plain the operation. 



188 INTBRBST. 



STOCKS AND BROKERAGE. 

214* stocks is a general term applied to the bonds of 
governments, and to the bonds and shares of incorporated 
companies. 

215. The principal bonds of the United States are : — 

6's of 1881, and 5-20's, bearing interest, in gold, at 6 %. 
6's of 1881, and 10-40's, bearing interest, in gold, at 5 %. 
4!|^s of 1886, bearing interest, in gold, at 4^ ^ . 
4's of 1901, bearing interest, in gold, at 4 % . 

216. The Par Value of stocks is their face value. 

217. The Market Value of stocks is quoted at a cer- 
tain per cent, of the par value. Thus, 

218. Bonds, or shares, quoted at 100, are at par; at 
less than 100 are below par^ and at more than 100 are 
above par. 

219. A Broker is a dealer in stocks ; and Brokerage 
is his commission for buying or selling. 

220. Brokerage is reckoned on the face value of 
stocks. 

1. What is the market value of $5000 of U. S. 6's of 
1881, at 112? $5600. 

2. How much must be paid for $1500 of State bonds at 
102, and brokerage at J % ? Ans. $1533.75. 

What are Stocks ? What is the Par Value of a Stock ? The Mar^ 
ket Value ? What is a Broker ? Brokerage ? 
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3. What is the brokerage at J %, for purchasing 17 
shares of National Bank stock, the face value of each 
share being $100? 

4. What rate per cent, of profit will be realized from a 
10 per cent, stbck bought at 120? Ans. 8^. 

5. How much will $6000 of 5's of 1881 cost at 106, 
and brokerage J % ? Ans. $6375. 



GENEEAL EEVIEW. 

1. A merchant receives from the sale of coffee $519.60, 
of tea $310.20, and of sugar $640.45 ; how much does he 
receive from the whole? Ans. $1470.25. 

2. If you should buy a farm for $5600, and sell a part 
of it for $3780, and the remainder for $2340, how much 
would you make by the operation? 

3. The difference of two numbers is 397, and the smaller 
number is 532 ; what is the larger number? 

4. A and B together had $655, but A having lost $65, 
they then had equal sums ; how much had B ? 

5. A merchant bought 55 bales of cloth, each bale con- 
taining 36 pieces, and each piece 30 yards ; how many 
yards did he buy in all? Ans. 59400. 

6. Two travelers set out from towns 363 miles distant, 
and travel towards each other till they meet, when it ap- 
pears one has traveled 93 miles farther than the other ; 
how far had each traveled ? 



Review. — What is Quantity? (10.) Numbers? (11.) Arithme- 
tic? (15.) Fijrures? (16.) Notation? (32.) Numeration? (86.) 
What are principles of Notation ? (84-) 
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7. If the product of two nambers is 1960, and one of 
the numbers is 35, what is the other number? 

8. If I have $3642, and purchase 404 barrels of flour 
at $9 a barrel, how much shall I have left after paying for 
the flour? Ans. $6. 

9. How many bushels of wheat, at $1.25 a bushel, will 
pay for 10 yards of broadcloth, at $4.50 per yard? 

Ans. 36 bushels. 

10. Divide the product of 35 X 20 by 640 — 515. 

11. If 9 acres of grass will pasture 15 cows, how many 
cows will 6 acres pasture? 

12. When 141 tons of coal can be bought for $775.50, 
how much is the cost of 100 tons? 

13. Required the prime factors of 1365. 

14. Reduce 31 2|^ to an equivalent improper fraction. 

15. Reduce 1564 to an equivalent fractional form. 

16. Change f and f to equivalent fractions having a 
common denominator. Ans. %^ and f|-^ 

17. A merchant sold, at one time, f of a ship, at an- 
other time, ^ of the remainder ; what part of the whole 
ship did he sell at both times ? Ans. i^. 

18. f + !%■ subtracted from 1 leaves how many? 

19. What is the cost of 6 acres and 2 roods of land, at 
$12.50 a rood? Ans. $325. 

20. What is the difference of time between Jan. 30, 
1865, and May 16, of the same year? 

21. How many 1^ pint bottles can be filled from a cask 
of wine containing 54 gal. 1 qt. 1 pt. ? 



Beview. — Name the orders in the Numeration Table. (33.) 
What ia the Rule for Addition? (42.) For Subtraction? (47.) 
For Multiplication? (49.) For Short Dirision? (64.) For Long 
Division? (66.) 
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22. Gave $4| for a vest, $10^ for a coat, and $5-^ for 
boots ; how much did the whole cost? 

23. At f of a dollar a yard, how many yards of cloth 
can be had for $12? Ans. 32 yards. 

24. What decimal is equivalent to -J^ ? 

25. What is the difference between thirty thousandths 
and thirty thousand? Ans. 29999.970. 

26. Purchased two loads of hay, the first weighing 
16 cwt. 3 qr. 14 lb., and the second 17 cwt. 2 qr. 11 lb. ; 
what was the weight of the two loads ? 

27. If 105 is f of some number, what is that number? 

Ans. 245. 

28. When $5500 is the value of ^ of | of a cotton fac- 
tory, what is the whole of it worth ? 

29. How long will 2295 pounds of beef last a garrison 
of 45 men, if each man should get 1 pound 3 times a 
week? Ans. 17 weeks. 

30. A farmer, being asked how many sheep he had, an- 
swered, that he had them in 4 fields ; in the first he had ^^ 
of his flock, in the second |, in the third ^, and in the 
fourth 46 ; how many had he in all ? 

31. What common fraction is equivalent to .9375? 

32. What per cent, of 60 is 15? 

33. What is the quotient, when 500 is the dividend and 
.05 the divisor? Ans. 10000. 

34. Required the quotient of .05 divided by 500. 

35. What is the product of .0001 multiplied by 500? 

Ans. .05. 



Review. — What is United States Money? (69.) How may 
United States Money be written, added, etc. ? (74.) What is Re- 
duction? (181.) What is the Rule for Reduction Descending? 
(Ifl2.) 
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36. If the number of acres in a certain town is 12,935, 
and the total valuation of real estate is $714,200, what is 
the average value of real estate to the acre ? 

Ans. $55.21-}-. 

37. What is an auctioneer's commission for selling 
goods to the amount of $16000, at 2 J per cent.? 

38. A farmer divided his real estate, consisting of 
113 A. 3 R. 25 P., equally among his 9 children; how 
many acres did each receive? Ahs. 12 A. 2 R. 25 P. 

39. How much wood is contained in a load 8 feet long, 
3 J feet wide, and 5 J feet high? Ans. 1 C. 26 cu. ft. 

40. If i of a ship cost $35000, what is J of it worth? 

Ans. $20000. 

41. How many yards of cloth 1^ yards wide will line 
16 yards | of a yard wide ? Ans. 4^ yards. 

42. Bought a horse for $125, but not proving as good 
as expected, I sold him for $110 ; what was the loss per 
cent.? Ans. 12 percent. 

43. Bought a house for $3600, and sold it at a loss of 
7 per cent. ; how much did I obtain for it? Ans. $3348. 

44. Required the interest on $27.60 for 6 years, 6 
months, and 6 days, at 6 per cent. Ans. $10.791-[-. 

45. If the interest of $350 for 1 year is $21, what is 
the interest of $250 for the same time ? 

46. What number multiplied by 12j- gives 1000? 

47. What number divided by 7 J gives 110? 

48. If I buy corn for 50 cents a bushel, and sell it at 
an advance of 20 per cent., how many cents do I gain per 
bushel ? 

Review. — Reduction Ascending? (185.) "What is a simple Num- 
ber? (187.) A Compound Number? (188.) A Factor? (87.) 
Factoring? (88.) Cancellation? (192.) Analysis? (94.) 
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49. The sum of two numbers is 93, and one of them is 
Hi; what is the other? 

50. If I buy com for 60 cents a bushel, and sell it at a 
loss of 20 ^ , what do I get a bushel for it ? 

51. Of a certain pole, 5 feet stands in earth, 10 feet in 
water, and | above water ; what is the length of the pole ? 

Ans. 25 feet. 

52. What fraction is that to which if you add f the sum 
will be I J ? Ans. J . 

53. How many rectangular blocks, 1 j- feet wide and 2 
feet long, will pave a cellar floor 15 feet wide and 16 feet 
long? Ans. 80 blocks. 

54. When the dividend is 17.28, and the quotient 14.4, 
what is the divisor? Ans. 1.2. 

55. When the dividend is .001, and the quotient 
.000001, what is the divisor? Ans. 1000. 

56. Bought a horse, and paid $72 down, which was -^ 
of the price ; what was the price? Ans. $132. 

57. What is the interest on $600 for 6 months, at 7^% 
per cent. ? 

58. Bought a cask of molasses, containing 65 gallons, 
for $26 ; for how much per gallon must I sell it to gain 
12J per cent.? Ans. $.45. 

59. What is the value of a pile of wood 36 feet long, 4 
feet wide, and 6 feet high, at $6 per cord? 

60. How many steps, of 2 feet 6 inches each, must a 
man take, in walking a mile? Ans. 2112 steps. 

61. If the cost of J of a farm be $3500, what is J of it 
worth? Ans. $3000. 

Review. — What is a Fraction? (96.) A Common Traction? 
(99.) A Decimal Fraction? (129.) From wliat is the term per 
cent, derived? (196.) 

17 
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62. What is the valad of a small rectangular farm, 72 
rods long and 40 rods wide, at $50 per acre? 

63. A frog, at the bottom of a well 15 feet deep, com- 
menced going towai'ds the top. In his journey he got up 
3 feet every day, and fell back 2 feet every night ; how 
many days did it take him to get out of the well? 

64. What is the interest on a note of $500 from Jan. 
28, to May 21, 1867, at 7 per cent.? Ans. $10,986+. 

65. A man purchased a hat worth $5, and handed the 
merchant a $50 bill in payment ; but the merchant, not 
being able to make change, passed it to a broker, and on 
getting it changed, he gave the purchaser of the hat his 
change. After the customer had left, the broker, finding 
the bill to be counterfeit, returned it to the merchant, and 
received good money for it. How much did the merchant 
lose by the transaction ? 

66. A farmer being asked how many sheep he had, 
said, " If you add to J- of the number, ^ of | of it, and 
5 sheep, you will have the number ; *' how many had he? 

67. The population of the United States in 1860 was 
31,000,000, and if the increase had been at the rate of 30 
per cent, for the next 10 years, what would have been the 
population in 1870? Ans. 40,300,000. 

68. A man gave I of his property to his wife ; ^ of the 
remainder to his 3 sons, and the balance of what he had to 
his 5 daughters. The daughters received each $600. What 
was the entire property ? How much did the wife and each 
son receive ? Ans. Whole property, $9000 ; wife received 

$3000 ; each son, $1000. 

. - ■ - ■ — ■ - - - - . _ . 

Review. — What is Cprnmission ? (199.) Profit arid Loss ? (202.) 
Wliat is Interest? (205.) What is the Kule for finding the interest 
ou anjr sum, for BJTy TutQ? (200.) 
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HETEIO SYSTEM. 

22L The Metrio System is so called from the meter, which 
Is the unit from which all its weights and measures are derived. 
It was authorized to be used in the United States, in 1866. 

222* The unit of any measure being named, the names of the 
higher denomination are formed by prefixing to the unit name 

Deka, Hecto, Kilo, Mtria, 

10, 100, 1000, 10000; 

and the names of the lower denominations by prefixing 

Deci, Cei^ti.. Milli, 

.1, .01, .001. 

These prefixes are pronounced respectively, deVa, hSc to, kIKo, 
myr'ia, dfic'i, c^n'ti, and mll'li. 

MEASURES OF LENGTH, 

223* The Meter, the unit of length, is one ten-millionth of 
the distance on the earth's surface from the equator to the pole. 

Table. 

10 millimeiers (mm.) are 1 cen'timeier, cm. 

10 centimeters, 1 dec^imeter. 

10 decimeters, 1 heteb, me. 

10 meters, 1 dek^ameter. 

10 dekameters, 1 hec^tometer. 

10 hectometers, 1 kii/ometeb, km. 

10 kilometers, 1 myr'iameter. 

Why is the Metric System socalledi How are the names of the 
higher denominations formed? Of the lower denominations? 
What is the Meter ? Recite the Table. 
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The meter is the unit of measure for 
all common lengths and distances, and is 
equal to 89.37 inches, or 3.28 feet. 

The kilometer is taken as the unit in 
measuring very long distances, — as the 
length of roads, distances between cities, 
etc. It is equal to .62137 of a mile, or 
8280 feet 10 inches. 

A meter is about 8 feet, 8 inches, and 
8 eighths of an inch, and a kilometer is 
about 200 rods, or | of a mile. 

25 millimeters nearly replace the inchf 
8 decimeters the fooif 5 meters the rody 
and 1600 meters the mile. 

The nickel 5-cent pieces are each 20 
millimeters, or 2 centimeters, in diame- 
ter ; 80 that 50 of these coins, side by side 
in a straight line, will measure a meter. 

The scales in the margin exliibit, the 
one a decimeter or tenth of a meter, divi- 
ded into centimeters and millimeters, and 
the other, four inches divided into eighths 
of an inch. 

In the above Table, and in those that 
follow, the principal unit is designated 
by capitals, and other units, which are 
often used, by italics. 



MEASURES OF SURFACE. 
224* The Square Meter, the 

principal unit for the measure of surface, is the square whoso side 

is one meter. 

Table. 

100 sq. millimeters (mm*.) are 1 sq. centimeter ^ cm*. 

100 sq. centimeters, 1 sq. decimeter. 
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100 sq. decimeters, 



1 sq. METER, 



m*. 



To what is the Meter equal? The Kilometer? About Iiow much 
is a Meter? IVJjat is the Square Meter? Recite tlio Table. 
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The square meter is the unit for measuring all surfaces except 
land, and is equal to 1.196 square yards, or 10.76 square feet. 

225* The Are (pronounced air), the unit of land measure, is 
tlie square whose side is ten meters. 

Table. 

100 cen'tiares (ca.), or sq. meters, are 1 are, ar. 

100 ares, 1 hec^tare, ha. 

An are is equal to 119.6 square yards, or 8.953 square rods, and 
a hectare to 2.471 acres. 

A ceniiare is about 1^ square yards, and a hectare is very nearly 
2i| acres. 40 ares nearly replace an acre. 

MEASURES OF VOLUME. 

226* The Cubic Meter, the principal unit for the measure 
of volume, is the' cube whose edge is one meter. 

Table. 

1000 cu. millimeters (mm^.) are 1 cu, centimeter, cm*. 
1000 cu. Centimeters, 1 cu. decimeter. 

1000 cu. decimeters, 1 cu. meter, m*. 

A cubic meter is equal to 35.3166 cubic feet, or 1.308 cubic yards. 

227* The litter (pronounced leeter), the unit of capacities, is 
a cubic decimeter. 

Table* 

10 mil'liliters (ml.) are 1 cen'tUiter, ol. 

10 centiliters, 1 dec'iliter. 

10 deciliters, 1 liter It. 

10 liters, 1 dek'aliter. 

10 dekaliters, 1 hec'toliter, hi. 

10 hectoliters, 1 kil'olitcr. 

The liter is used in measuring liquids, and is 61.022 cubic inches, 
or 1.0567 liquid quarts or .908 dry quarts. 

To what is a Square Meter equal? "NVhat is the Are ? Recite the 
Table. To what is an Are equal ? Recite the Table. What is a 
Cubic Meter? Recite the Table. What is a Liter? Recite the 
Table. To what is a Liter equal? 

17* 
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The hectoliter^ or for brevity hecto^ is used in measuring dxj 
articles, such as grains, salt, etc., and is 2.837 bushels, or 3.531 
cubic feet 

A liter is about 1^^ liquid quart ; a hectoliter about 2|^ bushels, or 
1^ of a barrel ; 4 liters a little more than replace the liquid gallon, 
and 35 liters very nearly the common hvshel, 

228* The Store (pronounced stair)^ the measuring unit for 
wood, is a cubic meter, or 1000 liters. 

Table. 
10 decisteres are 1 stebe, St. 
10 stcrcs, 1 dek'iistere. 

A stere is equal to 1.308 cubic yards, or .2759 cord; 36 decisteres, 
or 8.6 steres, very nearly replace the cord. 

WEIGHTS. 

229* The Gram, the principal unit of weight, is the wciglit, 

in a vacuum, of a cubic centimetitr of distilled water, at its greatest 

density. 

Tabic. 

10 mtVligrama (mg.) are 1 cen'tigram. 

10 centigrams, 1 dec'igram. 

10 decigrams, 1 gram, gm. 

10 grams, 1 dek'agram. 

10 dekagrams, 1 hectogram. 

10 hectograms, 1 kil'ogram, k* 

10 kilograms, 1 myr'iagram. 

10 myriagrams, 1 quin'tal. 

10 quintals, 1 tonneau, t. 

The gram is used in mixing medicines, weighing letters, jewels., 
etc. It is equal to 15.432 grains. 

The kilogram, or for brevity hUoy is the ordinary weight of com- 
merce. It is equal to .2.2046 pounds, or 35.27 ounces. 

For what is the Hectoliter used ? About how much is the Liter ? 
The Hectoliter? What is the Stere? Recite the Table. To what 
is the Stere equal? How many Decisteres nearly replace the Cord? 
What is the Gram? Kecite the Table. For what is the Gram 
used ? The Ivilogram ? 
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The ionneau (pronounced ionnxi)^QiT metric ioii^ is used in weigh- 
ing heavy articles, and is 2204.6 pounds, or 1.1023 common tons. 

A kilo is about 2^ pounds, and 28 ^roms nearly replaces the 
avoirdupois ounce. 

The nickel 5-cent pieces each weigh 5 grams. 



NOTATION AND NUMERATION. 

230« In writing by figures numbers expressing metric "vi^eights 
and measures, the decimal point is placed between the unit, and its 
subdivisions written as decimal orders. 

■ One, two, or three orders of figures are allowed to each denomina- 
tion lower than the unit, according as 10, 100, or 1000 of a lower 
denomination make one of the next higher. Thus, 

3 meters, 4 decimeters, and 6 centimeters, is written as meten, 
3.46 me. 

6 hectares, 5 ares^ and 25 centiares, as hectares, 6.0525 ha. 

165 cubic meters and 17 cubic centimeters, as cuUc metertf 
165.000017 m. 

Write in figures : — 

1. 8 tonneaux, 6 myriagrams, and 4 kilograms, as tonneau. 

We write the 8 tonneaux, as the integral part of a mixed nuniber 
and place a decimal point at the right. Then, since there are no 
quintals we write in the tenths place ; we write the 6 myriagrams in 
the hundredths place ; the 4 kilograms in the thousandths place ; and 
have 8.064 t. 

2. Seventeen meters, six decimeters, and five centimeters. 

Ans. 17.65 me. 

3. Eleven hectares, twenty-five ares, and five centiares, as ares. 

Ans. 1125.05 ar. 

4. Fifty-six steres and three decisteres. Ans. 56.3 st. 

Por what is the metric ton used ? To what is a gram equal ? A 
kilo ? A tonneau ? How are figures denoting the subdivisions of 
the unit written? How many figures are allowed to each denomina- 
tion lower than the unit? 
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5. One hundred and fifty square meters, and seventy-five square 
centimeters. Ans. 150.0075. 

€. Thirteen hectoliters, seven liters, and five centiliters, as liters. 

Ans. 1807.05 It. 

r 

7. Eight hectograms, four decigrams, as grams. 

8. Three cubic meters, seven hundred cubic decimeters, and 
fifteen cubic centimeters. Ans. 8.700015 m. 

9. Three tonneaux, three kilograms, and seven grams, as kilo- 
grams. Ans. 3008.007 k. 

10. Fifteen hectares, seventy-three ares, and five centiares, as 
hectares. Ans. 15.7305 ha. 

11. Twenty-five hectoliters, seven dekaliters, and four liters, as 
hectoliters. . Ans. 25.74 hi. 

12. Five hundred seven tonneaux, five quintals, seven myria- 
grams, and two kilograms, as tonneaux. Ans. 507.572 t. 

231* The integer of a metric expression is usually read as a 
number of its primaiy unit, and the decimal part, if any, as a num- 
ber of the lowest denomination denoted. Thus, 

3.46 me. may be read as three meters, and forty-six centimeters. 

6.0525 ha. as six hectares, and five hundred twenty-five centiares. 

165.000017 m. as one hundred sixty-five cubic meters, and seven- 
teen cubic centimeters. 

x:xm:mci8jes. 

1. Copy and read 28.42. me. 

This is a mixed number, expressing 28 meters, and 42 hundredths 
of a meter, and may be read twenty-eight meters and forty-two 
centimeters. 

Copy and read : — 



2. 


148.165 km. 


6. 


37.05 It. 


3. 


31.0005 m. 


7. 


95.7 St. 


4. 


47.0080 lia. 


8. 


567.450 k. 


5. 


650.675008 m». 


9. 


647.08 hi. 



How is the integer of a metric expression usually read? The 
decimal part? 



DICTATION EXERCISES. 
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DIOTATIOir EXEEOISES, 

232. The Diotation Exercises here furnished are for 
the convenience of teachers, who may desire, for any purpose, 
more exercises than are to be found in the body of the book. 

DOTATION jUrn NXTMEMATJON, 

233. Write in figures the folio wins: numbers : — 



1. 

2. 

3. 

4. 

6. 

11. 

12. 

13. 

nine. 



Eighty-three. 

Thirty-eight. 

Ninety-nine. 

Eight hundred three. 

Nine liundred ninety. 



6. One hundred ten. 

7. One hundred one, 

8. Four hundred seventeen, 

9. Seven hundred seventy-four. 
10. One thousand forty-one. 

Seven thousand seven hundred twenty-seven. 
Seven hundred seventy-seven thousand one hundred. 
Thirty million thirty thousand two hundred twenty- 



234* Point off and read the following : — 



1. 
2. 
3. 
4. 
5. 



163 

480. 

7101. 

1702. 

61040. 



6. 
7. 
8. 
9. 
10. 



310036. 

72935. 

62623. 

41007. 
700000. 



11. 


16181919, 


12. 


257800808. 


13. 


4333022. 


14. 


7100010000. 


15. 


9443120389. 



AoniTioy. 

235* What is the sum of 

1. 163, 710, and 99? 6. 



2. 81, 309, and 777 ? 

3. 361, 880, and 312? 

4. 713, 554, and 946 ? 

5. 316, 721, and 102? 



7. 

8. 

9. 

10. 



31, 605, 701, and 1305? 
203, 314, 445, and 676 ? 
3306, 92, 705, and 322 ? 
4008, 1982, 81. and 37 ? 
8117,66,314, and 705? 



11. 5134 -f. 756 + 333 + 162 + 1451 = how many ? 

12. 93 + 71 -f- 562 -}- 459 -f- 19 -|- 6347 = how many ? 

13. 4456 + 340 + 781 + 62 + 17 -f 9 + 13 = how many f 

18 
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236* Add the numbers as they stand in columns, and also 
write those of the horizontal lines, in columns, and add. 





(U.) 


(15.) 


(16.) 


(17.) 


(18.) 


19. 


341 


1372 


79304 


31617 


213 


20. 


420 


8104 


66772 


7809 


4576 


21. 


1562 


16175 


4076 


421 


319 


22. 


3412 


40007 


555 


79 


89 


23. 


4987 


9312 


719 


5 


74913 



24. Write the numbers of £x. 19 and Ex. 20, and add. Of 
Ex. 21, Ex. 22, and Ex. 23, and add. 

aVBTBjLCTIOK. 

23 7 • Subtract the numbers as they stand in columns, and* 
also, as indicated by the sign : — 



(1.) (2.) 
8. 790—519 

4. 506 — 315 

(50 (6.) 

7. 600 — 509 

8. 297 — 220 

(9.) (10.) 

11. 902—516 

12. 815 — 413 



(13.) (14.) 

15. 597 — 314 

16. 109— 19 

(17.) (18.) 

19. 719 — 685 

20. 538 — 416 

(21.) (22.) 

23. 990—189 

24. 468— 91 



27. 
28. 

31. 
32. 

35. 
36. 



(25.) 

1604 
835 



(2«.) 

912 
807 



(29.) (30.) 

1800—1315 
1999 — 1207 



(33.) 

67041 
19052 



(34.) 
58908 

11416 



f 



MXrLTIPJLICATIOJf. 

238* Multiply the numbers as they stand in columns, and, 
also, as indicated by the sign. 

(25.) (26.) 

3121 X 314 
546 X 78 

(29.) (30.) 

4417 X 645 
231 X 50 

(33.) (34.) 

21461X269 
194 X 300 
517 by 17, etc. 





(1.) 


(2.) 




(13.) 


(14.) 




3. 


319 X 


39 


15. 


517 X 121 


27. 


4. 


67 X 


7 


16. 


71 X 


17 


28. 




(5.) 


(6.) 




(17.) 


(18.) 




7. 


826 X 


43 


19. 


931 X 


91 


31. 


8. 


48 X 


8 


20. 


123 X 


82 


32. 




(9.) 


CIO.) 




(21.) 


(22.) 




11. 


444 X 579 


23. 


719 X 


53 


35. 


12. 


61 X 


9 


24. 


47 X 


74 


36. 



S7. Multiply 319 by 7 ; 826 by 8 ; 444 by 9 ; 
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88. Multiply 89 by 67 ; 43 by 48 ; 579 by 61 ; 121 by 71, etc. 







j>iri8joy. 










239. Divide 






1. 


3160 by 5. 


9. 673 by 13. 


17. 


3140 by 310. 


2. 


1648 by 4. 


10. 1631 by 10. 


18. 


11472 by 331. 


3. 


2739 by 3, 


11. 9785 by 31. 


19. 


12455 by 19. 


4. 


5047 by 7. 


12. 900 by 100. 


20. 


47839 by 46. 


5. 


8433 by 9. 


13. 1473 by 17. 


21. 


14000 by 75. 


6. 


4416 by 8. 


14. 3755 by 15. 


22. 


914131 by 121. 


7. 


3550 by 2. 


15. 836 by 16. 


23. 


31441 by 1000. 


8. 


7332 by 6. 


16. 2025 by 25. 


24. 


79346 by 2003. 


25. 


Divide 673 bi 


fb\ 1731 by 4^ 9785 by 3; 


900 by 7, etc. 


26. 


Divide 3140 by 13 ; 11472 by 10 ; 12455 


by 31; etc. 




( 


COMPOVNI> JrU3tBI!B8. 








240. Reduce 







1. 3T. 7cwt. 101b. to pounds. 

2. 10 oz. 13 pwK 8 gr. to grains. 
8. 15 rd. 3 yd. 2 ft. to feet. , 

4. 5 A. 120 sq. rd. to square feet. 

5. 15 cu. yd. 21 cu. ft. to cubic fb. 

6. 16 bu. 3 pk. 3 qt. to pints. 

7. 2 hhd. 32 gal. 1 qt. to quarts. 

8. 2 y. 800 da. 6 h. to hours. 

9. 90° SO' 30" to seconds. 



10. 501 quarts to bushels. 

11. 445577 feet to miles. 

12. 947 sq. rd. to acres. 

13. 224 feet to rods. 

14. 17424 sq. ft. to square rods. 

15. 7309C0 cu. ft. to cubic yards. 

16. 568240 seconds to hours. 

17. 6048 gills to hogsheads. 

18. 32610 seconds to degrees. 



19. Add 1 lb. 6 oz. 15 pwt., 5 lb. oz. 13 pwt., and 10 oz. 16 pwt. 

20. Add 3 mi. 120 rd. 5 yd. 1ft., and 15 mi. 160 rd. 3 yd. 2 ft. 

21. Add 45° 31' 36", 91° 0' 14", and 45' 17^'. 

22. Subtract 1 mi. 35 rd. 4 yd. 2 ft. from 5 mi. SO rd. 3 yd. 1 ft 

23. Subtract 9 cwt. 451b. 9 oz. from 1 T. 8 cwt. 43 lb. 8oz. 

24. Multiply 16 bu. 3 pk. 4 qt. by 6 ; by 11. 

25. Multiply 3 lb. 4 oz. 14 pwt. by 8 ; by 13. 

26. Multiply 4 A. 110 sq. rd. 10 sq. yd. by 7 ; by 12. 

27. Divide 9 bu. 1 pk. 3 qt. by 2 ; 37 A. 56 P. by 8. 

28. Divide 10 hhd. 39 gal. 2 qt. by 7 ; 79 cwt. 44 lb. by 12. 
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DICTATION BXERCISE8. 



comtoyr xvacxioks. 



241 • Add, subti'^ct, multiply, or divide, as indicated by 



7 

4 

14 

I 

f 
2} 

i 

* 

2tV. 



the sign. 








i-l + 4+iV 


10. 


1X12. 


19. ^f 


9 «4_ 9 La 


11. 


IX 7. 


20. 4 


^' f i^TTTn^** 


8. 1+ I +«• 


12. 


4iX 8. 


21. « 


4. 6i + 46. 


13. 


16 X i. 


22. 12 


6. 4+i+il. 


U. 


17 X i. 


23. 18 


6. H-i- • 


15. 


10 X 3i. 


24. 16 


7. M-f 


16. 


IX |. 


25. J 


o. 4-^ — 83. 


17. 


HX f 


26. H 


9. 6^\ — If 


18. 


3tS X 2f 


27. 6t 



J>X:CXMAX, FRACTIONS, 

242. What is the value of 



1. 3.U+.005 + .019. 

2. .00 + 17.5+ 95. 

3. 63.51—9.005. 

4. 8.1003 — .0956. 
6. 19 — .00001. 



6. 7.04 X 20. 

7. 4.5 X .16. 

8. 144 X .24. 

9. .08 X .005. 
10. 11.05X2.06. 



11. 525 -i^ .25. 

12. 410 -f- .05. 
1.08-i- 1.2. 
1.47 -L- .00147. . 

15. .01728 -i- .012. 



13. 
14. 



PMMCJBfNTjLGB. 



243. What is 

1. 4 % of 125 bushels ? 

2. 2i % of 61 miles ? 
8. 2 % of 350 yards ? 

4. 12i % of $1400? 

5. 25 % of 150 acres ? 

6. 40% of 1275 tons? 



Wiiat per cent, of 

7. $200 is $40? 

8. 863 tons is 34.52 tons? 

9. $6500 is $975 ? 

10. 225 yards is 9 yards? 

11. 2000 feet is 5 feet? 

12. 1000 pounds is 125 pounds? 



13. What is the interest of $650.50, for 2 y. 6 mo. 15 da., at 

6%? 

14. What is tlie amount of $464, for 8 y. 4 mo. 20 da,, 9X 

75^? 
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> TEST EXAMPLES. 

244. The Test Examples here given are designed 
for use in examining the proficiency of classes in the 
portions of the book to which the examples relate, 
• The articles in parenthesis denote parts of the text. 

(ABT. 1'66.) 

.1. Texas contains 287,321 square miles ; express that 
number m words. 

2. In 1870, there were in the United States five million 
six hundred forty-three thousand five hundred thirty-four 
illiterate persons ; express that number in figures. 

3. Add one million thirty three thousand seven hundred 
five and thirty-three million one thousand fifty-seven. 

4. The sum of two numbers is 316,452, and one of the 
numbers is 209,753. What is the other number? 

5. Show by an example how subtraction is proved by 
addition. 

6. How much must be paid for a farm of 445 acres at 
105 dollars per acre ? 

7. What is the value of (3604+162) X3 ? 

8. How many farms of 160 acres are contained in 49760 
acres? 

9. Show by an example how multiplication and division 
prove each other. 

10. A man having 16450 dollars, gives his son 5500 
dollars, and divides the remainder among his three 
daughters. How much does each daughter receive? 
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(ABT. 66 -94, J 

1. Express in figures, seventy-nine dollars seven cents 
five mills. 

2. Smith's farm is worth thirteen thousand four hundred 
sixty dollars, his cattle six hundred forty-three dollars 
fifty cents, and his farming tools two hundred three dollars 
eighty-eight cents. How much is the whole worth ? - 

3. Jones is worth four thousand twenty-five dollars, and 
Ford three thousand nine hundred dollars eighty-seven 
cents. How much is Jones worth more than Ford? 

4. Bought a bill of goods, and on paying gave a five 
hundred dollar note. If the change paid me was $169.73 
what was the amount of the bill ? 

6. How much must be paid for 3261 bushels of wheat, 
at $2.13 per bushel? 

6. A drover has $5780, and wishes to purchase as many 
cows with it as he can at $80 each, iCnd with the balance 
of the money sheep at $4 each. How many cows and 
sheep can he purchase ? 

7. What is the value of ($446 — $132) -i-17. 

8. Of what prime factors is 1110 the product? 

9. How many yards of cloth, at $3 per yard, must be 
^ven for 20 tons of coal, at $7.50 per ton? 

10. At $7.50 per ton, how many tons of coal must be 
jiven for 1250 yards of cloth, at $3 per yard? 

11. If 18 men can do a piece of work in 8 days, in 
what time can 6 men do it ? 

12. How many bushels of apples, at 32 cents a peck, 
must be given for 4 bushels of peaches, at 40 cents a 

peck? 
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1. Express by figures one hiindred thirteen three- 
hundredths. 

2. Express decimally by figures fifty and three hundred 
five ten-thousandths. 

3. Show by an example what is meant by the terms of 
a fraction. 

4. A man owned .25 of a mill, and afterwards bought 
at one time f , and at another -^ ; how much of the mill 
did he then own ? 

5. If a man can build 12f rods of wall in one week, how 
many rods can he build in 52 weeks ? 

6. How many bushels of oats, at f of a dollar a bushel, 
can be bought for $100 ? 

7. Show by an example what is the denominator of a 
decimal fraction. 

8. What common fraction is equivalent to .36 ? 

9. What is the value of .7056 divided by .84, and .12 
plus .9? 

10. What decimal is equivalent to -J-Jf ? 

11. A owes $1000 to each of four persons ; to one he 
pays tJ of his debt, to another .75, to another f , and to the 
fourth .95. What is he then owing to the four? 

(AJtT. 151^194.) 

1. A boy sold 3 bu. 3 pk. 4 qt. of chestnuts at 6 cents 
a quart ; how much did he get for them ? 

2. Bought 5 cwt. 20 lb. 8 oz. of opium at $7.75 per 
pound ; how much did it cost me ? 
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3. Show hy an example that reduction descending and 
reduction ascending are the proof of each other. 

4. How old, on April 12, 1873, was a man who was 
born May 16, 1819? 

5. My farm contains 340 A. 2 R. 24 sq. rd. ; how many 
acres has a farm which is ^ of its size ? 

6. Calling a year 365 d. 5 h. 48 m. 50 sec, how many 
seconds are there in 6 years ? 

7. A man walked one day 15 m. 160 rd., the second 
day 21 m. 185 rd., and the third day 16 m. 131 rd. What 
was the average per day ? 

(AST. 195 '290.) 

1. Express decimally by figures 125 per cent. 

2. What per cent, of 51 tons are 8.50 tons? 

3. A man sold some property which cost him $2560, at 
a profit of 12^ %, how much did he get for it? 

4. Of what is 2.80 yards | % ? 

5. Show by an example that a per cent, of a number is 
the same number of hundredths of that number. 

6. Bought a horse for $93 and sold him. for $99.51, 
what was the gain per cent. ? 

7. Sold a carriage, which cost me $350, for $320.25, 
what was the loss per cent. ? 

8. What is the interest of $500.50 for 1 y. 6 mo. 15 d. 
at6 %? 

9. Taking out the bank discount on a note for $4000 on 
60 days at 7 % , how much of its face will remain ? 

10. What rate per cent, of profit will be realized from 
an 8 per cent, stock bought at 125? 
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